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Environmental Asscssment (EA) and Proposed Finding of No Significant Impact ((FONSI),
Fermilab Main Injector Project, Fermi National Accelerator Laboratory, Batavia, [:linois

William Happer
Director
Office of Energy Research

This is in response to your January 13, 1992, memorandum which requested approval of the
EA (DOE/EA-0543) for the subject project and publication of the proposed FONSI in the
Federal Register for a 30-day public comment period. A revised EA, based on tecanical
comments provided by the Office of the General Counsel and the Office of NEPA4, Oversight,
was submitted by the Energy Research NEPA Compliance Officer on March 20, 1992, We
note that no public comments were received in response to a Notice of Floodplain and
Wetland Involvement published in the Federal Register on June 11, 1991, Furthe:, we have
been advised by the Energy Research NEPA Compliance Officer that the State of 1llinois is
willing to waive its opportunity to review the EA prior to approval and will conduct its review
of the EA in concert with public review of the proposed FONSL

Therefore, based on staff review and after consultation with the Office of General Counsel, T
have determined that the EA is adequate for publication and distribution, subject 10 the
incorporation of the changes noted on the attached marked-up copy. I have preliminarily
determined that there are no significant impacts and [ have signed the attached proposed
FONSL Since the proposed action is, or is closely similar to an action which normally requires
the preparation of an environmental impact statement (EIS), the proposed FONSI should be
made available for public review for 30 days prior to a final decision on the need far an EIS.
After the close of the 30-day public comment period, comments received on the proposed
FONSI will be considered prior to issuing a final determination on the need for an EIS,

We are reviewing the draft mitigation action plan and will complete our review after
consideration of any public comments received during the 30-day public review pericd.

;5’:‘___"‘:":3' 7—;‘111»-«..,)

Paul L. Ziemer, Ph.D.
Assistant Secretary
Environment, Safety and Health

Attachments

cc: James Farley, ER-8.2
NEPA Compliance Officer



U.S. Department of Energy
Proposed Finding of No Significant Impact
Fermilab Main Injector

Fermi National Accelerator Laboratory

AGENCY: U.S. Department of Energy

ACTION: Proposed Finding of No Significant Impact (FONSI)

SUMMARY: The Department of Energy (DOE) has prepared an Environmental Assessiment (E4),
DOE/EA-0543, for the proposed construction and operation of the Fermilab Main Injecior (FMI)
accelerator at the Fermi National Accelerator Labofatc)ry (Fermilab) in Batavia, Illinois. The
eccelerator would be housed in a ring enclosure having a circumference of about two miles. The FMI
complex would inclt-lde the necessary beamlines to connect to Cxisting- facilities, service buf dings, &1
assernbly building, and a new 345 kV substation with connecting clectric power lines. Thz proposed
ection would include cooling ponds, access roads, service utilities, and landscaping. The 1141
construction would affect 135 acres of the 6800-acre Fermilab site. Completion of the proposcd astion
wou'ld make it possible to realize the full scientific potential of Fermilab's high energy physics well into

the 21st century.

Based on the aralysis in the EA, DOE believes that the proposed action would not cﬁnsli.lm.:f: a major
Federal action significantly affecting the quality of the human environment within the meaning of the

National Environmental Policy Act of 1969, 42 U.S.C. 4321 gt seq, that would require the preparation
of an Environmental Impact Statement (EIS). Therefore, the DOE proposes to issue a Finding ol Mo
Significant Impact (FONSI). The proposed FONSI and the EA are being madc availabli: ‘o public

comment for a period of 30 days following the date of this notice. Comments postmarked within Lz



50-day public comment period will be considered by DOE prior to a final determination weher o

issue a FONSI or to prepare an environmental impzct statement for the proposed FMI project.

DESCRIPTION OF THE PROPOSED ACTION:

The proposed action consists of the construction and operation at Fermilab of a 150 GV Main Injector
eccelerator and associated facilities, including beamlines to conneet to the existing Tevatron, Antiproton
Source, and Fixed Target experimental areas. It would replace the 20-year-old Mazin Rirg aceelerstor
that is housed in the 4-mile circumference Tevatron rirg enclosure. Many of the comporenis of the

Main Ring accelerator would be reutilized in the FML

Luminosity is a term used to measﬁre the rate of interactions of counter-rotating beams of particles at
their collision areas. The primary goal of the propdscd project is to increase the luminasity of
antiproton-proton interactions at the two existing Fermilab coIIider' detector facilities by a5 much a3
five-fold, It will also increase the intensity of protons for fixed target Tevatron _opcratimm by about
three-fold. Spevifically provided for in the scope of the proposed project are:
a.  Construclion of the ring enclosure, service buildings, utilities, and fabrication of nevw technical
components, iracluding dipole magnets and power supplics.
b.  Construction of beamline enclosures, service buiiciings, utilities, and
technical corponcents required to implement an 8 GeV Booster-to-FMI beam line, 150 GeV
proton and entiproton FMI-to-Tevatron beam transfer lines, and a 120 GeV FMI-t: -Antiprolon
Production Target beamline. |
¢.  Fabrication of technical components required to implement the delivery of 120 GeV beam fros

the FMI to the Fixed Target research areas.



d.  Modifications 10 the F-Zero section of the Tevatron which are required for installaticn of the 150
GeV precton and antiproton transfer lines.

e.  Construction of an assembly building to house the fabrication, assembly and quality assurance of
technical components.

f. Construction of a new 345 Kv substation and approximately 2% miles of power lines for delivery of

electric power to the FMI site.

ALTERNATIVES: Two alternatives to the proposed action are considered in the EA: (1) no action,
and (2) construction at other sites within Fermilab. Taking no action would mean not constructing, vhe
FMI accelerator, and continuing operations at Fermilab under current management praciices. The 1o
.acticm alternative would result in no alteration of wetlands or the floodplain of Indian Cresk. Because
of technical constraints associated with the design of beamlines, the FMI must be sited at one of six
straight sections of the Tevatron. Siting the FMI along straight sections of the Tevatron would imolve
the disturbance of approximately 27 acres of wetlands, = site listed in National Register of Historic
Places, and almost all of the reconstructed native prah;ie. The second alternative would be

technologically and environmentally unacceptable.

ENVIRONMENTAL IMPACTS: The EA analyzes the impacts of the construction and operation of the
FMI. DOE ha¢ develeped a draft Mitigation Action Plan (MAP) for implementation of mitigative:
measures designed 10 minimize the significance of potential environmental impact. The draft MAD
which is included as Appendix C of the EA, will be revised, as appropriate, based on pubiliz commuts.

The following is a summary of the cnvironmental consequences of the proposed action.



Impacts to Flnodplain/Wetlands: The construction of the FMI would require permanently filling about

six acres of existing wetlands. The FMI has been designed to minimize the impact on wetlands, The
plan is to con-at:uc:t'abcut cight and one-half acres of new wetlands to offset the filled werlands, O
August 13, 1991, the U.S. Army Corps of Engineers (COE) issued DOE a permit pursusa: to Seciion
404 of the Clean Water Act to fill the wetlands. On June 4, 1991, the Illinois Environmertai Protection
Agency issued a water quality certification pursuant to Scction 401 of the Clean Water 4¢t. The third
agercy involved in the joint permit application, the llinois Department of Transportation,/Division of
Water Resources (IDOT/DWR), has reviewed the proposed alteration of Indian Creek and its
floodplain, and has given preliminary approval. The IDOT/DWR must approve the final construction
drawings before ground breaking can commence. A Floodplain/Wetlands Assessment, incorporated in
Ithc EA, analyzes the proposed acﬁ'on's effect on the wetlands, and the compensatory meas ures that
woud be taken, The Floodplain/Wetlands Assessment analyzes the disturbance to Indiar Creek’s
cxisting 100-year flcodplain and the mitigation measures that would be taken to compensate [or tha
disturbance. No negative impacts due to flooding arc expected from construction of tae FMIL In
accordance with the DOE Regulations for Compliance with Floodplain/Wetlands Environriental Review
Requirements (10 CFR par{mzz), a Notice of Floodplain and Wetland Involvement was aublished in

the Federal Register on June 11, 1991 (56 FR 26806); no comments were received.

Impacts to Ecology: Experts in birds, plants, insects, amphibians, reptiles and mammals have conducted
field surveys in the FMI construction area. Suitable habitat and the presence or abscnec of the listed
species have been rzcorded, and the consultants' reports are referenced in the EA. No threatensd or
endangered species would be affected by FMI construction or operation. As is discussed i1 the EA,
particular attenticn has been paid to a great blue heron rookery, inside the proposed FMI which was

used until the summer of 1990, In 1991, the herons did not return to this area but used another riesting



area on the Fermilab site. An ornithologist has formulated recommendations concerning protection of
the rookery inside the proposed FMI and other migratory fowl in the area. The recommendations

(including a plan for construction date restrictions) will be followed by DOE as part of the proposed

ection if the herons return to the rookery inside the FM],

Radlation Impacts: Operation of the proposed FMI would result in insignificant amounts of
radicactive emissions to the air and releases to sols. Fermilab’s radionuclide emissions ) he
atmesphere after the FMI becomes operational would result in a dose to a hypothetical individual a: the
site boundary of 0.33 mrem/yr under typical operating conditions. The maximum dose at the site
boundary from the current Tevatron operation with the Main Ring accelerator is estimated to be (L0029
Imrcmjyr. Even with conditions niaximized, the cumulative emissions for Fermilab with the FMI wiold
result in a dose to a hy]-éothctica] individual at the site boundary of 1.0 mrem/yr. Thus, Fermilab's
radionuclide emissions as a result of FI\;II operatiors would result in a dose to a member of the public

of less than one-tenth of the U.S. EPA’s standard of 10 mrem/yr for airborne radionuclid z emissions

from DOE facilities,

The proposed FMI has been designed to ensure ample protection to Fermilab employees and to the
public from penstrating radiation. Appropriate shieldiﬁg would be used to prevent any significant
increase over historical levels. It is anticipated that FMI operations would not result in deteelable levels
of accelerator-produced radionuclides in surface waters, sediments, or groundwatcr. No significant off-

site or on-site impact from an accident is expected at FMI.

W



Cumulative Irapacts: No significant cumulative or long-term environmental effects are cxpected to
result from the proposed action. The power consumption of Fermilab would be increasced by 259 cver

that consumed in fiscal year 1990 but could be met by existing capacity.

PROPOSED DETERMINATION:

Based on the aralyses in the EA, the DOE believes that the proposed construction ard nperation of
the FMI at the Fermilab does not constitute a major Federal action significantly affecting the quality of
the human environraent within the meaning of the National Environmental Policy Act of 1569.

Therefore, the DOE proposes 10 issue a Finding of No Significant Impact (FONSI).

f’UHLIC AVAILABILITY: The EA and the proposed FONST are being made available for public
review for a period of 30 days following the date of this Notice. Following completion of the public
review period, the DOE will consider comments recsived prior to making a determination on whetker
to issue a FONST or to prepare an environmental impact statement for the proposed FMI project.
Comments should be addressed to Mr, Mravea at the following address and postmarked o later than 30
Elays after publication of this Notice to ensure consideration. Comments postmarked after that dace will |

be considered to the extent practicable.

Copies of this EA (DOE/EA-0543) are available from:

Andrew E. Mravca, Ma nager
Batavia Area Office

U.S, Departmert of Energy
P.O. Box 500

Batavia, [llinois €0510

(708) 840-3281



For further information regarding the DOE NEPA preeess, contact:

Carcl M. Borgstrom, Director
Office of NEFA Oversight

U.S. Department of Energy

1000 Indepenidence Avenue, S.W,
Washington, D.C. 20585

(202) 586-4600 or (300) 472-2756

Issued in Washington, D.C,, this giﬂ'!,day of April, 1992,

/ . gp-sy&-w;‘-.,
ot

Paul L. ZieméF, Ph.D.
Assistant Secretary
Environment, Safety and Health
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LIST OF ABBREVIATIONS AND ACRONYMS

Alternating Gradient Synchrotron

As Low As Reasonably Achievable (radiation exposures)
Argonne National Laboratory
Brookhaven National Laboratory
Biochemical Oxygen Demand (5 day test)
Commonwealth Edison Company
European Laboratory for Particle Physics
Code of Federal Regulations
Cast-in-Place

centimeter

U.S. Army Corps of Engineers

cubic yards

decibel

Disolved Oxygen (Table 3.8.2)

(U.S.) Department of Energy

(U.S.) Department of Transportation
Environmental Assessment
Environmental Impact Statement

Electro Magnetic Fields

Electronic Switching System

Carbon Eleven Isotope

Environmental Protection Agency
Fermilab Main Injector

Feet per year

Argon 40 Isotope

Argon 41 Isotope

Federal Telephone System

Foreign Exchange

gallons per day

High Energy Physics Advisory Panel

Industrial Building No. 5§

Illinois Bell Telephone

Industrial Cold Water

Illinois Department of Conservation

Ilinois Department of Transportation/Division of Water Resources
Ilinois Environmental Protection Agency
Integrated Lakes Management
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CHAPTER 1

1.1 INTRODUCTION

The U.S. Department of Energy (DOE) proposes to construct and operate a
"Fermilab Main Injector" (FMI), a 150 GeV proton injector accelerator, at the Fermi
National Accelerator Laboratory (Fermilab) in Batavia, Illinois. The purpose and need for
this action are given in Section 1.2 of this Environmental Assessment (EA). A description
of the proposed FMI and construction activities are given in Chapter 2. The proposed FMI
would be housed in an underground tunnel with a circumference of approximately 2.1
miles (3.4 kilometers), and the construction would affect approximately 135 acres of the
6,800 acre Fermilab site.

Fermilab is a federal research laboratory owned and supported by DOE and oper-
ated by Universities Research Association, Inc., a consortium of 72 universities. The
Fermilab complex includes a village, an office center, research centers, underground
structures and equipment for performing physics experiments. Figure 1.1.1 is an aerial
photograph of Fermilab on which the proposed FMI ring has been superimposed.

The high energy physics program at Fermilab investigates the structure of matter
using the collision of particles to create new matter. These collisions take place in the
Tevatron tunnel and in the fixed target experimental areas. Figure 1.1.2 is a schematic
view of the proposed FMI connections to the Tevatron complex and fixed target experimen-
tal areas. The proposed FMI would provide particles for injection into the Tevatron and for
delivery to the existing fixed target experimental areas during collider operations. The pro-
posed FMI would permit simultaneous operation of Fermilab's collider and fixed target
programs, thereby making possible an increase in Fermilab's physics output.

1.2  PURPOSE AND NEED FOR PROPOSED ACTION

The purpose of the proposed FMI is to construct and bring into operation a new
150 GeV proton injector accelerator. This addition to Fermilab's Tevatron would enable
scientists to penetrate ever more deeply into the subatomic world through the detection of
the super massive particles that can be created when a proton and antiproton collide head-
on. The conversion of energy into matter in these collisions makes it possible to create
particles that existed only an instant after the beginning of time. The proposed FMI would
significantly extend the scientific reach of the Tevatron, the world's first superconducting
accelerator and highest energy proton-antiproton collider. After 1992 when CERN termi-
nates its proton-antiproton collider program, the Tevatron will be the world's only proton-
antiproton collider. Tevatron experiments would continue even in the absence of the FMI;
however, with considerably reduced capabilities. It should be noted that the proposed FMI
would produce an improved proton accelerator that would be a portion of the complex of
sequential accelerators that together are the Tevatron.!

The proposed FMI is needed to find the top quark, one of the missing links of
particle physics. Its sister, the bottom quark, was discovered at Fermilab in 1977.
Discovery of the top quark is beyond the reach of any existing high energy laboratory.

The Tevatron accelerator derives its name from trillion electron volts, a measure of the energy of the particles it
accelerates. The Tevatron currently operates at 800 GeV (Giga electron volts) for fixed target operations and 900
GeV for collider operation.

Rev. April 13, 1992 1 FMIEACH. 1
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Scientists working at Fermilab are convinced that Fermilab's Tevatron upgraded with the
proposed FMI would enable them to discover the top quark. The current understanding of
the structure of matter predicts that the top quark must have a mass between 90 and 250
times the mass of the proton, the range made accessible by construction of the proposed
FMI. If the top quark is not discovered within that range, the result would reveal a deep
mystery in our current understanding of fundamental particles.

The FMI would make it possible to increase the scientific potential of the Tevatron
for at least the next 20 years at a small fraction of the cost that was required to build the
Tevatron complex. It would provide both an important testing ground for experimental
techniques and a vital training ground for scientists who will be crucial to the success of
experiments at the Superconducting Super Collider (SSC), America's next generation
particle accelerator. The proposed FMI would also allow Fermilab to continue making
important contributions to high energy physics beyond the start of the next century when
the SSC begins operation.

When the SSC becomes operational some time after the year 2000, it will not make
Fermilab obsolete, since many experiments that could be conducted at Fermilab would be
inappropriate? for the SSC. With the construction of the proposed FMI, Fermilab would
serve as a vital tool for scientists using intense beams like those planned for the SSC. This
is critical to the success of experiments at the SSC.

The main thrust of the DOE's high energy physics program during the next several
years is to understand the basis of the Standard Model of subatomic matter and what lies
beyond it. It is essential to exploit the present frontier facilities such as the Tevatron. The
present physics program has high discovery potential through searches for new phenomena
at this highest energy machine.

The Fermilab superconducting Tevatron collider is and will remain for many years
the world's highest-energy particle accelerator, with unique discovery potential. Collider
investigations at this facility are naturally complemented by various key fixed-target
experiments at Fermilab.

It is necessary to upgrade the capabilities of this high energy facility to enable
forefront physics goals to be pursued. The FMI is needed in order to accomplish this. The
FMI facility description is given in 2.1.1.

In order for Fermilab to maintain a vital long-range colliding-beam physics pro-
gram, it is necessary that the luminosity3 increase significantly each experimental operating
period so that higher energy constituent collisions can be explored. The cumulative inte-
grated luminosity should roughly double each operating period in order that new physics

2As has always been the case, the pursuit of our understanding of physical phenomena divides into branches where
the experiments are carried out at the appropriate energy; thusly, the SSC, which is designed for 20 TeV on 20 TeV
collisions, is not suitable for experiments in the energy range of the Tevatron. This is why the Brookhaven
National Laboratory (BNL) 30 GeV Alternating Gradient Synchrotron (AGS) accelerator still operates even more
than 20 years after Fermilab physics started.

3Luminosity is a technical term used to measure how frequently particles collide. The concept is similar to the
brightness of optical images obtained with binoculars. That is, a 10 power, 25 mm field lens binocular gives a
less bright image than a 10 power, 50 mm field lens binocular; however, the size of the images are identical.
With greater luminosity more events are measured in the collider detectors per hour of operation.
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can be explored. This can be accomplished by luminosity increases or by longer operating
periods.

In October 1989, the Director of the Office of Energy Research of the DOE asked
the High Energy Physics Advisory Panel (HEPAP) to offer guidance with regard to "the
relative importance and appropriate balance: (a) between operations and major upgrades at a
given laboratory, and (b) among the proposed major upgrades and new facilities at the
various laboratories." In April 1990, after meetings at all of the high energy physics
laboratories and after receiving input from the high energy physics community, the sub-
panel of HEPAP issued its report (Report of the HEPAP Sub-panel on the U.S. High
Energy Physics Research Program for the 1990s). HEPAP unanimously endorsed this
report at a meeting on April 23 and 24, 1990.

The report says: "The Sub-panel (1) strongly recommends the immediate com-
mencement and speedy completion of construction of the Tevatron Main Injector at
Fermilab... (2) The Sub-panel assigns highest priority to the first of its recommendations.
The increased luminosity provided by the Tevatron Main Injector will place Fermilab in an
excellent position to discover the top quark. The necessary technology for this project is
firmly in hand, and a carefully considered and reliable design exists."

On the basis of this recommendation, the FMI was included in the President's
FY92 budget which became law on August 17, 1991. At a meeting on October 28 and 29,
1991, HEPAP reaffirmed the priority it had given the Main Injector. The President's
budget for FY93, which was submitted to Congress in January 1992, contained $30
million for the proposed project for FY93 in addition to the $15 million appropriated for the
project in FY92. HEPAP has a special panel studying the years beyond 1993 in order to
recommend a set of priorities that would yield the best physics program within existing
fiscal constraints. This panel is expected to report to HEPAP in April 1992 after which
HEPAP is expected to make a recommendation to DOE.

The Fermilab's Tevatron is presently running with a peak luminosity of 2x1030.
Fermilab's primary goal is to increase the luminosity at the collider detectors by at least a
factor of 30. Another goal is to increase the intensity of protons for fixed target operation
by a factor of 3. Increasing the luminosity is intimately related to increasing the number of
antiprotons available. Measures are currently being taken at Fermilab to increase the
antiproton production rate by a factor of about 3. However, following implementation of
these improvements the 20-year-old Main Ring accelerator will remain the primary bottle-
neck restricting further production rate improvements. All of the accelerators that are in-
volved in the production of antiprotons have significantly larger apertures than the Main
Ring accelerator. Therefore, the Main Ring accelerator is the bottleneck in antiproton
production. The proposed FMI would remove this bottleneck, since it would replace the
Main Ring accelerator in all of its functions, and its aperture would be matched to the other
accelerators, thereby assuring the achievement of a luminosity of 5x1031.

Rev. April 13, 1992 5 FMI EA CH. 1



CHAPTER 2
THE PROPOSED ACTION AND ALTERNATIVES

2.1  DESCRIPTION OF THE FMI (PROPOSED ACTION)
2.1.1 FMI Facility Description

The proposed action is the design, construction, and operation of a new FMI
accelerator, and the subsequent shutdown of the Main Ring accelerator. The proposed FMI
would be a 150 GeV accelerator with a circumference of about one-half that of the existing
Main Ring accelerator and would be situated tangent to the Tevatron at the FO straight
section! in the southwest corner of the Fermilab site. The proposed FMI would be
constructed using newly designed (iron and copper) dipole magnets. These magnets would
be assembled on the Fermilab site in a proposed new building, Assembly Building No. 5
(AB-5), which is discussed later in this section. New magnets would be built because of
the need for improved field quality, aperture, and reliability. With the major exception of
the dipoles, most existing components of the Main Ring would be used in the FML

Fermilab's 20-year-old Main Ring accelerator would be shut down when the first
hardware that would be reused became required. The tunnel containing the Main Ring
accelerator and Tevatron is shown in the photograph (Figure 2.1.1.1); the Main Ring
magnets are colored red and blue; the Tevatron magnets are located below the Main Ring.

The proposed FMI, whose surface features are shown in Figure 2.1.1.2, would
serve a number of purposes. It would function as a bi-directional injector into the
Tevatron. This means it would be near and approximately tangent to the Tevatron.
Secondly, it would receive 8 GeV protons from the Booster and 8 GeV antiprotons from
the Antiproton Source. It would also provide 120 GeV protons to the antiproton target.
Finally, the new accelerator would provide a 120 GeV beam to the present Fermilab fixed
target facility hardware.

The new tunnel would be an oval-shaped, below grade structure, approximately
10,900' long, with a 10" wide by 8' high cross-section. The floor of the tunnel would be
level and at an elevation of 713'6" above sea level, 18' to 33" below existing grade. The
FMI ring equipment would be positioned 2' above the floor and 1'9" to 2' from the outer
wall. Earth shielding berms over the FMI tunnel would provide the required 24.5' of earth
equivalent shielding.

The proposed FMI ring tunnel would be constructed on a reinforced concrete cast-
in-place (CIP) base slab. Approximately 9,900' of the ring would be built with precast
concrete inverted "U" sections that would be welded to the CIP base slab. Nearly 26,000’
of this type of precast have been economically installed at Fermilab during the past two
decades. The remaining parts would be CIP. Underdrains, moisture proofing, and
granular backfills would be used to ensure dry tunnels. The water collected by the
underdrains would be discharged into the cooling ponds, which would roughly encircle the

IThe Main Ring and the Tevatron accelerators are designed with six straight sections, where the beam
travels a short distance in a straight line, alternating with six arc sections where it follows the path of a
circle with a radius of one kilometer. These 150-meter long straight sections are labeled A0, BO, ..... FO,
and are spaced equally around the ring (see Figure 1.1.2).
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below grade enclosure, as shown in Figure 2.1.1.2. Cutrine, which is used in Fermilab's
existing cooling ponds, would also be used as an algicide in the proposed FMI cooling
ponds.

The locations of the proposed cooling ponds, which would have a surface area of
16.3 acres, are shown in Figure 4.1.3.1. The average water temperature would be 52.7°F,
about 4° higher than the average mean temperature at Fermilab.

Cable trays, power bus, piping, lighting, and other utilities would be ceiling- or
wall-mounted. Penetrations would connect to the service buildings from the FMI tunnel's
utility alcoves.

Equipment access to the ring tunnel would be provided by an open hatch and semi-
circular labyrinth. Personnel access stairs to the FMI would be provided at the 6 Main
Service Buildings and at the 2 Abort Service Buildings as shown on Figure 2.1.1.2.

In addition to the FMI ring tunnel, various beam transport tunnels, which convey
protons and antiprotons, are proposed to be constructed for the following beam transport
lines:

8 GeV protons from the Booster to the FMI.

150 GeV protons from the FMI to the Tevatron.

150 GeV antiprotons from the FMI to the Tevatron.

120 GeV protons from the FMI to the Antiproton Target.

8 GeV antiprotons from the Antiproton Source to the FML

120 GeV protons from the FMI directly to the beam extraction lines for the Fixed
Target Areas.

(= R e S

The proposed AB-5 would be constructed and used for component fabrication and
final assembly for many of the FMI magnets. The addition of this building to Fermilab's
existing Industrial Area would allow magnet production to be completed without impacting
Fermilab's ongoing magnet programs.

AB-5 would be constructed north of the present Industrial Area rear parking lot in a
fallow site immediately across from the present Industrial Building Center Building. (See
Figure 2.1.1.3 that shows in brown the proposed construction areas.) Siting the new
building at this location in Fermilab's existing Industrial Area would allow use of existing
parking areas and provide convenient access to the facilities and personnel in the Industrial
Area.

In addition to AB-5, 7 new small service buildings and an addition to an existing
service building at FO are proposed to be constructed. These proposed buildings, which
would be located around the perimeter of the FMI, are shown in Figure 2.1.1.2. The
project would also require construction of a new building, termed the North Hatch
Building, also shown in Figure 2.1.1.2, above the tunnel that would convey protons from
the Booster to the FML.

In order to supply power to the FMI, a new 345 kV overhead transmission line
would be installed on the Fermilab site roughly parallel with State Route 56 (see Figure
3.3.2). The proposed line, which is shown in Figure 2.1.1.3, would terminate at the new
Kautz Road Master Substation (KMS), also shown in Figure 2.1.1.3.

Rev. April 13, 1992 9 FMIEA CH.2
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The construction techniques and methods that would be used to construct the
proposed FMI would be similar to proven construction methods previously used at
Fermilab. The architectural style of the proposed buildings would reflect, and would be
harmonious with, existing adjacent buildings. Existing topography, watersheds,
vegetation, natural habitat and site boundaries have been carefully observed and considered
in the layout of the new project.

Provisions to meet radiation safety, fire protection and conventional safety
requirements were included in the FMI conceptual design process and would be included in
all design, construction, and operation. Energy-efficient construction techniques would be
incorporated into all new structures. Quality assurance provisions would be part of all
project phases.

2.1.2 Utility Services

Since the proposed FMI would be constructed on the Fermilab site, utility services
for the FMI would be carefully integrated into the existing systems. Primary distribution
systems for utilities at Fermilab include domestic water, industrial cold water, sanitary
sewer, natural gas, electrical power, and telecommunications. There is only one centralized
utility plant, Building 214, on the Fermilab site. It supplies both hot and chilled water to
Wilson Hall (identified on Figure 2.1.1.3) and the other adjacent buildings for heating and
cooling needs. Most service utilities exist at intercept points near the proposed FMI
project. A new transmission line and a new substation would be built as part of the
proposed project to service the FMI as well as to augment Fermilab's existing electrical
service. Utilities and services are available near the location of the proposed AB-5 and
would be extended to the proposed building.

2.1.2.1 Electrical power distribution

2.1.2.1.1 Existing Fermilab systems. Two independent transmission lines from the
Commonwealth Edison Company provide power to Fermilab. Line 11120 is the
preferred line between the Electric Junction and Lombard Substations; Line 11119 between
the Electric Junction and Wayne Substations is the emergency line. At the Master
Substation, the 345 kV is transformed through five 40 MVA and one 60 MVA transformers
to 13.8 kV for underground distribution through 22 feeder breakers. In addition, 34.5 kV
lines from Electric Junction serve the Village 12.4 kV overhead distribution system and
provide emergency 13.8 kV from the Giese Road Substation.

Approximately 280 substations are fed from 15 miles of overhead cable and 100
miles of underground cable. (See Figure 2.1.2.1; proposed power distribution lines are
shown on a background of yellow.) The federally owned and Fermilab operated system is
maintained by Fermilab personnel. All high voltage systems are operated and coordinated
in accordance with Fermilab safety procedures.

2.1.2.1.2 Additional requirements for pr FMI. The additional power
requirements directly associated with the proposed FMI would be 13.5 MW, of which
12 MW would be for the FMI ring and 1.5 MW would be for the beamlines. After
reviewing various possibilities for providing the 13.5 MW of electrical power, it was
decided to propose a new 345 kV switching station along the existing transmission line
corridor at the southeast corner of the Fermilab site. (See Figure 2.1.2.1.) A new,
approximately 13,000'-long, 345 kV overhead transmission line would be installed on the
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Fermilab site roughly parallel with Butterfield Road. The line would terminate at the
Kautz Road Master Substation, termed the KMS. Double arm steel poles with an average
span of 1,000" would carry a single 345 kV circuit with static shield wires. The new
KMS would be built on a 400" x 400" rock base and be enclosed with a security fence
with an access gate to Kautz Road. The substation would be built on Fermilab
property in a recently cultivated, well-drained area, lying just south of the Tevatron berm.
See Figures 2.1.1.2 and 2.1.2.1.

Two new transformers (40 MVA each) and two existing transformers from the
existing Master Substation would be installed in the KMS. This would increase the total
installed ac power at Fermilab from 260 MVA to 340 MVA, a net increase of 80 MVA.
This would accommodate the power demands of the proposed FMI and improve power
redundancy of the Fermilab site. Underground concrete-encased ductbanks with precast
concrete manholes would route the 13.8 kV feeders from KMS to the various FMI power
systems. Other ductbanks would connect back to the Main Ring ductbanks at appropriate
points. With these connections and the use of 6 existing Main Ring feeders, approximately
40 MVA of primary power could be back-fed to the Master Substation. This would
substantially improve the redundancy of primary power for the Fermilab site.

Three separate power systems would be associated with the FMI: 1) a power
system for pulsed power supplies; 2) a power system for beamlines; and 3) a conventional
power system. In any electrical equipment that contains oils, PCBs would not be used.
Reused transformers would be PCB-free.

For the proposed AB-5, lighting levels for office and technical spaces would be 75
foot candles and 20 foot candles for all other areas. Power outlet distribution would be
according to the activities in the various areas. A 1,500 kVA substation would be installed
near the west end of the building and would connect to a 2,000 amp switchboard to serve
the various power needs within the new building. Primary power for this new substation
would be provided by extending 13.8 kV Feeder 47.

2.1.2.2 Primary cooling and distribution systems. Fermilab's existing Industrial Cold
Water (ICW) System (see Figure 2.1.2.2) has a dual purpose. First, it is used to supply
water to the various fire protection systems. Second, it is utilized in many of the
experimental areas for conventional magnet cooling. The cooling of experimental
equipment involves the use of ICW and Low Conductivity Water (LCW), which is
described below. The ICW is passed through heat exchangers where it receives heat from
the LCW. The ICW is then pumped to cooling ponds where most of the heat is dissipated
by evaporation. Due to natural surface flows, some cooling pond water currently is
released to surface waters, such as Indian Creek.

The distribution system for ICW extends from the main pumping station at Casey's
Pond to Wilson Hall and its adjacent buildings, and to most of the experimental areas
located on the Fermilab site. The main storage reservoir for the ICW System is Casey's
Pond, which is located in the northern portion of the Fermilab site. There are 2 sources
that provide water to the reservoir. A site-wide network of lakes and ditches is used to
collect surface runoff, as well as heat exchanger and sump discharge water, and transfer it
to Casey's Pond. Water is also collected in Main Ring Lake, located within the main
accelerator ring, and Lake Law, located in the southeast portion of the site. The water from
these lakes can then be transferred to Casey's Pond by means of a pumping station located
at the Main Ring Lake. Thus, the entire 6,800-acre Fermilab site provides runoff to this
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network of ditches and lakes, and even open areas of the site contribute to the
experimental effort of the Laboratory. The Fox River is a second source that is used to
supply ICW. A permit from the State of Illinois allows Fermilab, when water levels are
sufficient, to pump water from the Fox River to Casey's Pond.

The present total volume of the ICW System is 185.7M gallons based on existing
lake and ditch sizes and average rainfall. Building 855, the pumping station at Casey's
Pond, contains three 5,000 gpm variable speed primary pumps and three 1,500 gpm
single-speed secondary pumps that supply water to the site-wide distribution system. The
average pumping output of the Casey's Pond pumping station is primarily dependent on the
water temperature of the reservoir. This temperature varies with the time of year and the
amount of experimental equipment that requires cooling. In the winter months, with
minimum cooling demand from equipment, the output may be as low as 4,000 gpm. In the
summer months, with a maximum cooling demand, the output could exceed 11,000 gpm, a
level which approaches the upper limit of the overall system's cooling capacity (i.e.,
13,000 gpm). However, the existing system can accommodate the relatively insignificant
200 gpm increase associated with the proposed FMI.

The ICW requirements of the FMI project would be incorporated into the site-
wide system. However, the usage of the ICW, except for the external beamlines
associated with the fixed target program, would be limited to cooling pond make-up. A
new cooling pond system, which is described below, would be constructed for primary
heat rejection of the 13.5 MW generated by the FMI in order to meet the FMI's cooling
demand. The 200 gpm average cooling pond make-up water needed for the FMI is based
on the cooling requirements of the magnets and power supplies. At the same time, the
make-up water for the Main Ring cooling ponds would be reduced by a similar amount.
Although construction of the FMI would result in reduced usage of the cooling ponds that
surround the Main Ring, these cooling ponds would continue to be used to cool
compressors associated with the Tevatron.

The proposed interconnected cooling pond system would roughly encircle the new
Main Injector Road and provide 16.3 acres of cooling surface. The five new ponds would
total about 11,000' in length, average 60" in width and would have an average depth of
4'6" and a maximum depth of 7'. The cooling ponds would also have extra capacity to
handle storm water retention demands to meet all state and federal regulations. Because the
cooling/retention ponds would be relatively close to the site boundary, they would have
relatively gentle slopes to reflect safety considerations. Transverse concrete dams near each
new service building would provide intake and discharge piping separation and elevation
control. No cooling towers would be used.

The water required to fill the cooling ponds and the make-up during FMI operation
would be obtained from the existing ICW System. No chemical treatment of the water
would be required beyond normal algacides to control algae and aquatic weeds. The
treatment of Fermilab's existing cooling ponds is described in Fermilab's annual "Site
Environmental Report." (Cutrine, which is currently used as an algicide in Fermilab's
existing cooling ponds, would be used in the FMI's cooling ponds.) ICW piping would
extend along Kautz Road to serve the new F-0/MI-70 Service Building and would connect
to the existing ICW line on the inside of the Tevatron berm. ICW would also extend from
the existing service at the Southeast Booster Lab to the new North Hatch Building. An
existing ICW main near the proposed AB-5 would be extended to that new building. A
new fire hydrant would be installed in the vicinity.
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2.1.2.4 Sanitary sewer system. There are two underground sewage collection
systems at Fermilab (see Figure 2.1.2.4). One serves the main site, the other serves the
Village. The main site collection system has 6 lift stations; the Village system has 1. No
sewage, except for several small septic systems, is treated on site. The City of Batavia
treats sewage from the main site on a fee basis. The City of Warrenville handles sewage
from the Village under a similar arrangement.

The collection system that serves the main site facilities is in good working
condition. A new sanitary sewer line would be installed at proposed AB-5 to connect an
existing sanitary line south of the industrial complex. No other connections to the main site
sanitary sewer system are planned for the proposed FMI.

Existing septic systems at the Antiproton Target Hall and RF Service Building
would be retained. Any portions of the fields disturbed during construction would be
replaced.

2.1.2.5 Telecommunication systems. Voice and dial-up data transmission systems are
provided by a Remote Module of the Geneva #5 Electronic Switching System (ESS)
provided by Illinois Bell Telephone Centrex service. Approximately 2,950 circuits are in
use on this system. Primary commercial network access is provided by 137 9-level two-
way trunks; 8 foreign exchange (FX) circuits are utilized for access to Chicago and 24
Sprint circuits carry domestic long distance traffic. Various 406 and 879 circuits are
provided as stand-alone circuits for individual area access in the event of system
malfunction. Six trunks are used for on-site paging. FTS access is provided via 5 two-
way trunks. All of these circuits are carried to the Central Office over a DS-3 Link, via a
D-4 channel bank, using a fiber optic transmission carrier.

Pay phones and IBT alarms are provided on a hard-wire basis, while access to the
nearby Argonne National Laboratory is carried over a digital microwave which is co-owned
by Fermilab and Argonne.

Primary data communications capability is provided by the Mycom port selector
system operated by the Data Communications Group in the Computing Division.
Supplemental data communications is provided on a dial-up basis via the on-site
telecommunications system.

Radio communications is provided to Fermilab via a variety of antennas and
frequencies. At present, Fermilab has approximately 874 pagers, 152 emergency pagers,
129 mobile radios, and 195 personal two—way units assigned to personnel on site.

A new communication loop encircling the FMI would be installed along the outside
toe of the berm. It would extend through the North Hatch Building, enroute to the Booster
and connect back to the cross-gallery through a combination of new routing and existing
ducts. Connections for telephone service in the tunnels and service buildings would be
provided. A communications connection would be made from existing manhole C-25 to
serve AB-5.

2.1.3 Operating Conditions, Releases and Wastes

2.1.3.1 Inspections. maintenance and repairs. Operation of the proposed FMI would

enable simultaneous operation of the collider and fixed target experimental programs. The
normal operation envelope of the Tevatron would still show 1 to 2 months of shutdown per
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year in order to incorporate changes and provide for a necessary routine inspection and
repair and maintenance period. During accelerator operations, approximately 10% of the
time is devoted to accelerator studies in order to make measurements that are needed to
maintain efficient operations and to make improvements. Necessary repair periods would
occur when component failure requires interruptions of operations in order to replace a
critical component. For example, when a Main Ring or Tevatron magnet fails,
approximately 1 day is required for Main Ring magnet replacement and 1 week for
Tevatron magnet replacement. The longer time required for Tevatron magnet replacement
is because of the need to warm-up to room temperature and, subsequently, to cool-down to
liquid helium temperature, the superconducting Tevatron magnets. Due to the
incorporation of newly designed dipole magnets in the proposed FMI, magnet failure in the
proposed FMI would not be expected to be more frequent than once per year.

2.1.3.2 Releases and wastes. The operation of the FMI would generate some releases
and wastes, such as small amounts of air emissions from vehicles traveling to and from
service buildings and small amounts of radioactive air emissions and releases to soils.
Small amounts of low level radioactive wastes and regulated chemical wastes would also be
produced. The cooling ponds that would encircle most of the FMI would generally not
discharge water to Indian Creek, except during certain flood conditions.

For proposed FMI operations, radiation doses have been calculated for beam
losses which are expected to occur during normal operations of the proposed FMI
accelerator using the anticipated maximum accelerated beam intensity, number of hours of
operation per year, and beam loss rates for conditions covering the full range of the
experimental program. Calculations of radiation dose rates have been made also for
accident conditions in which the entire beam is lost unexpectedly at any given location in
the FMI ring. The shielding calculations which have been done take into account the use of
the beam abort dump. All of these conditions comprise the operational envelope of the
accelerator. The results of these calculations are summarized in more detail in the remainder
of this section.

Radionuclide emissions to the atmosphere due to operation of the Tevatron with
the proposed FMI have been estimated to be no more than 1,100 Curies per year. These
emissions have been estimated based upon experience gained during present Fermilab
operations using the Tevatron with the Main Ring as its injector. These emissions consist
of short-lived gaseous emissions produced as an unavoidable result of proton interactions
with targets. The principal radionuclides measured to be present include 11C, 13N, 41Ar
with 11C and 41Ar each contributing about 40% of the total release and 13N contributing the
remainder.

Operating with the present Main Ring as the injector to the Tevatron results in
typical annual releases of 80 to 100 Curies. Ventilation controls are used, where feasible, to
delay the releases to allow for decay of the radionuclides.

Fermilab's current operations are covered by an air permit from the Illinois
Environmental Protection Agency (IEPA) which expires in August 1994. The proposed
FMI will represent no essential change in the generation of airborne radionuclide emissions
except for the increased beam intensity. It has been found that the airborne release of these
radionuclides is proportional to the product of the number of protons targeted and their
energy. Emissions with the proposed FMI can thus be reliably estimated by scaling from
the present operating conditions. Doing this yields an estimated total release of 1,100
Curies due to proposed FMI operations. Under the National Emission Standards for
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connecting beamline tunnels and FMI service and support buildings; 4) construction and
installation of FMI magnets, equipment and electronics; and 5) completion of the project,
i.e., fine grading and landscaping.

The proposed 135-acre construction site for the proposed FMI contains forest and
open fields, some of which are wetlands, and is in the southwest portion of the Fermilab
site (see Figure 2.1.1.3). The construction schedule that was developed in the Conceptual
Design Report is being updated based on the FY93 budget data sheets. The new schedule
will include the 6-year funding profile contained in FY93 budget. DOE presently assumes
that construction would start in June 1992 and be completed in 1997. The proposed FMI
construction would also involve about 130 workers. The FMI would be constructed in
phases with the work broken down as follows:

Phase 1: Site Preparations and AB-5 Construction: FMI site development
includes subcontractor mobilization, site protection including erosion and sediment
control, survey control, temporary utility installation, 5,500' of rough road construction
(15,000 cubic yards (c.y.) of granular fill), 5,600" of the cooling pond construction which
would also serve as storm water retention ponds (115,000 c.y. excavation), completion of
the wetland mitigation area adjacent to Indian Creek (see Figure 4.1.3.1) (8.6 acres),
wetland area fill (5.7 acres), general site drainage and drainage controls, and the
completion of AB-5. AB-5 would be constructed during Phase 1 so that magnet assembly
can commence.

Phase 2: Construction During Accelerator Operations: Completion of the
remaining rough road construction, excavation and construction of 10,000' of the FMI
accelerator enclosure (490,000 c.y. excavation; 500,000 c.y. backfill for berm),
excavation and construction of 3,000’ of the beamline enclosures that are shielded from
radiation (90,000 c.y. excavation; 105,000 c.y. backfill), construction of all of the service
buildings, the KMS, the 345 kV transmission line, the remaining 5,600' of cooling pond
construction (115,000 c.y. excavation; 30,000 c.y. back fill), the final drainage controls
and the installation of various utilities and services.

Phase 3: Construction During Accelerator Off Period: Excavation for and
construction of the F-0/MI-70 Service Building, which would complete the FMI tunnel
(30,000 c.y. excavation; 20,000 c.y. backfill), the remaining 1,000" of beamline tunnels
(30,000 c.y. excavation; 35,000 c.y. backfill), and all modifications at existing tunnels.

Phase 4: Site Completion: Site cleanup, final road grading and paving and all
landscaping work. All landscaping would be consistent with Fermilab's "Site
Development Plan."

The excavated material would be handled so that as much of the material as possible
would be reused immediately as fill elsewhere on the construction site. The initial
excavated earth would be put in a temporary storage area on an open, previously farmed
area near the proposedFMI tunnel. Any excess earth remaining after the completion of the
project would be stockpiled for future use in an existing storage area on another part of the
Fermilab site.

DOE will ensure compliance with the conditions of the COE permit, issued
pursuant to Section 404 of the Clean Water Act, and the IEPA's certification, issued
pursuant to Section 401 of the Clean Water Act, that relate to the control of soil erosion
from construction areas. Pursuant to Special Condition Number 9 of the COE permit, soil
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erosion control measures will be properly installed and functioning prior to the
commencement of construction. Qualified persons will periodically inspect the
construction site at no less than a monthly basis to ensure proper operation of soil control
measures in accordance with Special Condition Number 10 of the COE permit. Reports
detailing the results of the inspection, including representative photographs, will also be
submitted to COE pursuant to Special Condition Number 10.

DOE will also ensure compliance with the paragraphs of the IEPA certification
concerning soil erosion controls. DOE will provide planning and supervision to ensure
adequate soil erosion control measures during FMI construction. Paragraph 3 of the
certification requires the deposition into a self-contained area of all material that is
excavated, dredged or otherwise produced. All areas affected by construction will be
mulched and seeded as soon as possible pursuant to Paragraph 4 of the certification.
Pursuant to this paragraph, interim measures will be used to prevent soil erosion during
construction, such as straw bales, sedimentation basins, and temporary mulching. All
construction within Indian Creek will be conducted during zero or low flow conditions.
The channel relocation will be stabilized to prevent erosion prior to the diversion of flow.

Pursuant to paragraph 5 of the IEPA certification, DOE will implement erosion
control measures consistent with the "Standards and Specifications for Soil Erosion and
Sediment Control." (IEPA/WPC/87-012). These standards and specifications are
employed in the design, review, approval, installation and maintenance of erosion and
sediment control practices on land undergoing clearing, grading and development. This
information allows those responsible for erosion and sediment control plant design,
review and approval to evaluate site specific conditions such as soils, drainage, proposed
clearing and grading, etc., so that the most effective erosion and sediment controls can be
implemented at the lowest cost.

The standards and specifications are also intended to be a reference guide for
construction personnel who will implement and maintain the controls. A section on the
basic principles of erosion and sediment control is included to give these individuals a
better understanding of the function of the sediment controls being installed.

The control practices have been organized into four functional categories: (1)
temporary structural practices; (2) permanent structural practices; (3) vegetative practices
(temporary and permanent); and (4) special practices.

Temporary structural practices are those used for relatively short periods of time,
(e.g., straw bale dikes, which are effective for 3 months). Such measures will be
implemented to ensure erosion or sediment control during certain phases of construction.

Permanent structural practices are designed to remain in place and functioning
following completion of construction. Such controls include diversions and grassed
waterways.

Structural practices are constructed to control the flow of water and possible
resultant erosion, or to trap sediment so that off-site sedimentation does not occur.
Vegetation practices are concerned with stabilizing the soil surface to prevent erosion. The
retention of natural buffer areas along the periphery of the site will assist in ensuring that
grading and construction activities will not adversely affect adjacent properties or water
Tesources.
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The first phase of the proposed FMI construction would be the creation of the
wetland mitigation area. Based on the current construction schedule, all excavation
associated with this activity would be complete before October 1, 1992. Accordingly,
under the current construction schedule, this activity would not be subject to the
stormwater permit requirement. If construction of the wetland mitigation area is underway
on October 1, 1992 and will continue after that date, a stormwater permit application will
be filed with IEPA.

DOE would submit to IEPA a stormwater permit application prior to the
construction of the proposed FMI cooling ponds since this activity would disturb more
than 5 acres and would occur after October 1, 1992.

DOE would control stormwater runoff from construction areas pursuant to the
stormwater-discharge permit that will be issued by the IEPA. Planned control measures
include limiting exposed areas, surface water diversion, velocity control, slope
stabilization, collection of runoff, water/solids separation, and post-construction
restoration. After construction, unused disturbed areas would be revegetated or restored
as soon as practicable to minimize the volume and turbidity of surface runoff.

Because beam alignment is a basic concern for the proposed FMI, it would be
essential that its concrete foundation slab be constructed with only minimal settlement.
The main enclosure would have a level floor at elevation of 713'6" and at a depth from 18’
to 33" below existing grade. Any existing unstable areas under the tunnels would be
excavated and backfilled with engineered structural fill to prevent settlement.

FMI construction would proceed using two groups of construction workers. Two
scrapers, one backhoe, three dump trucks and two bulldozers would be used in each
group. Miscellaneous autos and light duty trucks would also be used. About 100 autos
would arrive and leave daily with workers during the peak construction period via the
Kautz Road entrance. The estimated maximum noise level at the site boundary (>200'
from the construction area) would be about 65 dB. The noise restrictions on construction
near the heron rookery, that were recommended by the ornithologist will be respected (see
Section 4.1.7.1). Construction of the FMI would proceed in a routine fashion, following
well established practices, and in coordination with the permitting agencies.

In accordance with 10 CFR Section 1022.14, this EA incorporates a
Floodplain/Wetlands Assessment. On June 11, 1991, DOE published a Notice of
Floodplain and Wetland Involvement for the proposed FMI in the Federal Register. No
comments were received by DOE.

As discussed in Chapter 4, the flow at Indian Creek and its tributaries would be
diverted temporarily as required to keep immediate construction areas dry. The normal
water courses would be restored as construction work in the creek area is completed.
Following construction, although Indian Creek will be permanently diverted through a
system of culverts and ditches, the normal flows through the center of the FMI would be
unimpeded in order to maintain a satisfactory environment for the resident wildlife.

2.1.5 Work Force
In 1988 the State of Illinois and the DOE published assessments of socioeconomic

and infrastructure consequences of siting of the SSC in Illinois. By appropriate scaling,
these results can be applied to the FMI project and show that approximately 130
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construction workers would be required to construct the proposed FMI. DOE anticipates
that operation of the proposed FMI would require no increase in Fermilab's work force.
This 1s because the proposed FMI replaces the Main Ring, and therefore the present
operations and maintenance staff for the Main Ring would take over the operations and
maintenance of the FMI. It is anticipated that since the FMI would be new and incorporate
state-of-the-art components, the FMI would require less maintenance man-hours than the
Main Ring.

The growth of the Fermilab staff is shown in Figure 2.1.5.1. The distribution of
the Fermilab work force is shown in Figure 3.3.1, with 80% of these people living in
Kane and DuPage Counties. Considering that a number of FMI workers would transfer
from existing Fermilab activities to the FMI during its operation, the actual number of staff
added to the current Fermilab work force of 2,335 persons by the FMI would be zero. It
is assumed that the additional construction work force would have the same general
residence pattern as existing employees.

2.1.6  Decommissioning of the Main Ring. The procedures outlined below in Sections
2.1.7.1 (shutdown) and 2.1.7.2 (survey of residual activities) would be applied to the Main
Ring decommissioning. Components which are to be reused in the FMI such as the
quadrupole magnets would be disconnected and removed from the Tevatron tunnel. Since
most components are bolted or sealed by flanges, no radioactive waste generally would be
generated during the disconnecting and removal process. In some cases metal filings which
are likely to be radioactive will result from cutting free the beam pipe where no bolted
flange exists. Under these circumstances the filings will be caught and collected and
packaged according to DOT specification, then shipped to a DOE operated radioactive
waste disposal site. The reuseable components divide into two categories.

1. Contamination-free components would be removed to a temporary storage area
where they would await deployment to the FMIL.

2.3 Reusable items, such as the quadrupole magnets, with some residual radioactivity
would be removed under health physics supervision and stored in a separate
radiologically controlled location on-site for future use at the FMI. Experience
indicates that components containing some residual radioactivity from
decommissioned accelerators constitute a major resource which saves the public a
great deal of money when recycled in this manner. In all cases, radioactive and
nonradioactive components would be kept segregated.

Another category of items associated with the decommissioning would be items
which are taken out of the Main Ring but are not to be reused in the FMI. An example is the
beam extraction magnets currently located at the EQ straight section. These magnets would
be stored in a portion of the Tevatron tunnel system that will not be used when the FMI is
brought into operation, such as the 8 GeV (Booster to Main Ring).

Most of the Main Ring dipole magnets would be left in place. They would be
available for future use as the need developed.

There would be no decommissioning of conventional facilities associated with the

Main Ring since these would remain in use by the Tevatron. There would be no hardware
and equipment installed outside the accelerator enclosure which would need to be excessed.
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2.1.7 Decommissioning of Proposed FMI

It is difficult to estimate the useful lifetime of the FMI accelerator. It is presently
anticipated that the FMI would be in service well into the 21st Century.

Nevertheless, it is prudent to consider decommissioning procedures that might be
involved some 20 to 30 years after initial operation, in particular, if such considerations
lead to design variants that might not otherwise be incorporated. Decommissioning experi-
ence at Brookhaven National Laboratory's (BNL) Cosmotron, the Pennsylvania/Princeton
Accelerator (PPA) rapid cycling proton synchrotron, and the Argonne National
Laboratory's (ANL) 12.5 GeV proton synchrotron provide a relevant experience base in
developing decommissioning plans for the FMI.

DOE believes that sufficient information is already available from the similar
accelerators mentioned above that it can be reasonably forecast that the FMI
decommissioning would present no unique problems. It is also judged that currently
available technology is adequate. From a radiological perspective, accelerators are
appropriately classified as very low-level facilities and therefore do not require unusual or
particularly complicated decontamination procedures. Equipment and facilities installed
outside of the accelerator shielding enclosures and the earth surrounding the tunnel would
receive some activation.

DOE anticipates that decommissioning of the accelerator and storage ring facilities
would proceed in three phases:

2.1.7.1 Shutdown. After orderly shutdown and disconnection of operating systems,
electrical power, and cooling water systems to the accelerator facilities, physical and
administrative controls for limiting access to the facilities would be maintained.

2.1.7.2 Survey of residual activities. Every component in the accelerator tunnels would
be surveyed by health physics personnel to identify and tag any radioactive components.

Based on the documented radiation survey, an inventory of all activated materials and
equipment would be made and kept under continued surveillance and maintenance. It is
anticipated that all components, except for the extraction equipment and shielding in the
vicinity of the extraction areas, would be essentially radioactivity free. The level of activ-
ity in extraction equipment and shielding would depend upon the length of operation, but
dose rates are not expected to exceed a few tens of millirems per hour at an §-cm (3-in)
distance. As a result of this phase, all excess accelerator equipment would be categorized
by type and radioactivity level and would be prepared for removal.

2.1.7.3 Removal of componen ismantling. It is anticipated that the inventory
would include three general categories of components:

1. Contamination-free components would be removed to a temporary storage area.
Experience at decommissioning of other accelerator facilities indicates that magnets,
power supplies, and vacuum pumps belong to this category and are frequently
reusable at another accelerator facility.

2. Reusable items with some residual radioactivity would be removed under health
physics supervision and stored in a separate radiologically controlled location for
future shipment. Packaging and shipment of these items would follow U.S.
Department of Transportation (DOT) specifications. For example, the
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decommissioned electron linac from the Harvard/MIT 6-GeV synchrotron was
relocated and is currently used as the injector for the National Synchrotron Light
Source at BNL. Past experience indicates that components containing some
residual radioactivity from decommissioned accelerators constitute a resource which
saves the public a great deal of money when recycled in this manner.

. Nonreusable items with some residual radioactivity would be packaged according to
DOT specifications and shipped to a DOE-operated radioactive waste disposal site.
This might involve the cutting of large pieces, under health physics supervision,
into sizes suitable for shipment. In all cases, radioactive and nonradioactive
components would be kept segregated.

Decommissioning of conventional facilities would follow after all activated
components are identified and removed. No parts of the building structures or equipment
are expected to be activated; therefore, they would be available for reuse. Hardware and
equipment installed outside the accelerator enclosure would be excessed using standard
Fermilab procedures for disposition of government properties.

2.2 ALTERNATIVES
2.2.1 No Action Alternative

The need for the project is discussed in Section 1.2. Also discussed in that section
was the HEPAP Subpanel's April 1990 report, which recommended immediate
commencement and prompt completion of FMI construction. In addition the reaffirming of
the April 1990 Report's recommendation concerning the FMI which occurred as a result of
the October 28 and 29, 1991 meeting of HEPAP is mentioned. To take no action would fail
to accomplish the objectives which led HEPAP to make its recommendation.

Without the FMI, Fermilab would continue to conduct a research program, but, as
said in 1.2, with considerably reduced capability. However, no further improvement in
luminosity at Fermilab would be possible beyond 1993. Limitations associated with the
Main Ring prevent Fermilab from creating the concentrations of protons and antiprotons
necessary to produce an adequate number of collisions for an improved research program.
The discovery of the top quark would be postponed until the SSC became operational in the
year 2000 or beyond. The no action alternative would also decrease the capability to
effectively use the SSC when it becomes operational. This is due to the following:

* The scientists who will plan and perform the first experiments at the SSC have to
have experience operating large colliding detectors such as those that would be
used with the proposed FMI. There is no substitute for this hands-on
experience..

The Fermilab colliding detector experience is most applicable to the design of the
SSC detectors since the event rates, backgrounds, and geometries are similar to
those at the Tevatron when it has been upgraded with the proposed FMI. This is
not true for any other DOE facility.

* High energy collisions at the SSC will have so many particles generated in each

collision that it requires fine segmentation of the detector in order to classify
events. In addition, elaborate calibration of various detector systems is required.
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Optimizing the parameters of the SSC detectors will require data generated with
the proposed FML

The FMI would improve the efficiency of data collected during the collision of
protons and antiprotons in the Tevatron. Data are collected by two detectors CDF and
Dzero. Information gathered by these detectors is the heart of Fermilab's collider research.
Currently, however, the detectors identify superfluous background noise caused by the
Main Ring since it and the Tevatron are located in the same tunnel. By replacing the Main
Ring with the FMI, the background noise would be eliminated, allowing a much clearer
picture of the collision and of the matter created in the experiments. Without the FMI the
experiments would limp along with this handicap.

Thus, the no action alternative would hamper Fermilab from continuing a state-of-
the-art research program and impede the design and operation of the SSC.

2.2.2 Construction at Another Site

2.2.2.1 n ion at alternative sites immediately adjacent to the Tevatron. Only 2
technically feasible alternative project locations immediately adjacent to the Tevatron exist:
(1) the proposed site and (2) the alternate site inside the Main Ring at straight section F0.
(See Figure 2.2.2.1.) It is not technically feasible to design beamlines that meet all the
criteria needed to transport high intensity beams with the required properties if the proposed
FMI is constructed at other locations.

Once the FMI is operational, the protons and antiprotons must travel from the
Booster and Antiproton Source, respectively, to the FMI and then into the Tevatron. (See
Figure 1.1.2.) Consequently, beamlines must connect the Booster and Antiproton Source
with the FMI and the FMI with the Tevatron. Additionally, beamlines must connect the
Tevatron with the facilities in which fixed target experiments are conducted.

Connections from the FMI to the Tevatron must to be located at one of the 6
Tevatron utility straight sections (labeled AQ...F0). (See Figure 1.1.2.) This is due to the
geometry of the Main Ring accelerator and the fact that the Tevatron's geometry had to
conform to the Main Ring's. The configuration of the 6 long straight sections that was
incorporated into the Main Ring accelerator in 1970 was judged the most appropriate to
meet the needs of the Laboratory. The BO and Dzero straight sections are occupied by
colliding detector apparatus while AOQ houses the Booster injection and external beam
extraction magnet systems, effectively ruling these areas out. This leaves CO, EO, and
FO (inside the Main Ring) as alternative candidates for siting of the FMI. The FMI needs to
be tangent to the Tevatron at one of these locations and, in principle, could be either to the
inside or to the outside of the Tevatron enclosure. Technical requirements for beamline
design such as matching position, angle and other beam properties lead to the rejection of
CO0 and EO. Therefore, the only potentially viable alternative site to that proposed is
concentric to the inside of-the Tevatron enclosure at FO. (See Figure 2.2.2.1.)

This alternative site would lie concentric with the Main Ring tunnel between FO and
A0, displaced approximately 100 meters to the inside. The 100 meter separation is required
to avoid constructing the FMI within the existing Main Ring/Tevatron utility corridor
underneath the existing cooling ponds. The FMI must lie along this segment of the
circumference of the Main Ring tunnel due to the need to connect to the existing 8 GeV
Booster and the Antiproton Source, as well as to the Tevatron through available straight
sections.
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This alternative site has significant disadvantages over the proposed site which
would impact Fermilab's ongoing high-energy physics program. First, the circumference
of the FMI would be about 500 meters greater than in the proposed site, substantially
increasing construction costs. Second, because of the convergent, rather than divergent,
nature of the beamlines, total length of required beamlines would be longer in this case and
the number of dipole magnets would increase. The convergent nature of the beamlines
would also complicate the design of the FMI injection into the Tevatron.

Finally, the interfaces between the beamlines and existing enclosures occur in the
area occupied by the existing Main Ring/Tevatron utility corridor. Constructing the FMI
inside the Tevatron would mean digging up sections of the utility corridor during certain
FMI construction phases. This would result in a much larger impact on Fermilab's
ongoing operations than would the proposed siting, adding several months to the
interruption of the Fermilab research programs as well as creating the potential for major
unscheduled disruptions.

2.2.2.2 Construction at alternative sites not immediately adjacent to the Tevatron. Most of
the land not immediately adjacent to the Tevatron cannot be used for the proposed FMI
because such land either currently contains buildings and other Fermilab equipment or is
not large enough for the project. The Booster and the Antiproton Source are located to the
west and southwest of the Tevatron. Fermilab's office building and fixed-target
experiment areas are located to the west and northwest of the Tevatron. The area south of
the Tevatron is not large enough for the proposed FMI because of the close proximity of
Butterfield Road. Consequently, only the areas to the east and northeast are possible
alternative locations for construction of the FML

The property that is located northeast of the Tevatron and east of the Tevatron could
be considered as possible sites for the FMI if multiple interconnections of the accelerator
were not required. Construction of the FMI at these sites would clearly be impracticable
because Fermilab's existing beamlines could not be used. Also at these locations, it is not
technically feasible to design the very long beamlines that would be required to link the
FMI with the Booster and Antiproton Source in order to transfer protons and antiprotons
into the FMI for acceleration. Furthermore, inordinately long beamlines would be needed
to link the FMI with the Tevatron. Insight into the technical difficulties associated with
long beamlines is achieved by understanding that there are many requirements which must
be accurately matched. The problem is not just transferring a few particles from one
accelerator to another, but involves intense beams of particles that arrive at the input of the
receiving accelerator at an exact position pointing in the right direction with a precise
velocity distribution and compacted into a highly confined space. The properties of the
array of accelerators that constitute the Tevatron were determined over the years since
Fermilab was established. The proposed FMI therefore must conform to the already given
parameters of the accelerators and their interconnecting beamlines. The technical limitations
of long beamlines eliminate locations not immediately adjacent to the Tevatron as
reasonable alternatives.

2.2.2.3 Alternative configurations to minimize consequences. As discussed in Section
4.1.3.2.2, DOE undertook a comprehensive design study of the proposed construction site

and FMI configuration to minimize environmental consequences. In the proposed
construction plan, modifications were made to the Main Injector Road, the cooling ponds,
and the shielding berm to decrease the amount of wetlands that would be disturbed and to
minimize the disturbance of vegetation in Wetland Number 4.

Rev. April 13, 1992 32 FMIEA CH.2



2.2.2.4 Other DOE facilities. No existing DOE facility is capable of conducting the
experiments which would be performed at Fermilab after the FMI becomes operational.
Although there may appear to be a logical entry for the case of modification of other DOE
facilities in order to accomplish the experiments that would be done by the Tevatron when
the Main Injector improvement is incorporated, such is not the case. That is, it is not
practical to modify the AGS from 30 GeV to 1 TeV. Only by building an entirely new 4-
mile circumference accelerator at BNL could one propose to do the experiments that are
proposed at Fermilab with the proposed FMI. Under current costs if detectors are included
this would require approximately $1 billion. In addition the land is not available since BNL
is surrounded by housing and manufacturing areas. Likewise the Stanford Linear
Accelerator facility is an electron-positron facility, and is not upgradeable to colliding
beams of 1 TeV protons and antiprotons.

The experiments that will be performed at Fermilab using the Tevatron after the
FMI upgrade are designed to exploit the properties of the Tevatron. New accelerators such
as the Relativistic Heavy Ion Accelerator at BNL scheduled for completion in FY97 and the
SSC in Texas scheduled for completion in FY99, have research programs that are planned
to exploit the unique opportunities which become available when these new accelerators are
brought into operation, such as heavy ions at BNL and the 20 TeV energy of the SSC.
Even though it is possible in the case of the no action alternative that some FMI
experiments might be performed at the SSC, among the most obvious disadvantages are (1
the results would be available several years later and (2) there would be less time available
for the SSC's main experimental theme.
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CHAPTER 3

THE AFFECTED ENVIRONMENT
3.1  SITE DESCRIPTION

Fermilab is located about 30 miles west of downtown Chicago, as shown in Figure
3.1, in western DuPage and eastern Kane Counties. According to preliminary 1990 census
data, 781,666 people live in DuPage County and 317,471 live in Kane County.
Waterways, railroads, highways and nearby universities are also shown in that figure.
Interstate 88 to the south is the dominant east-west road. Illinois Route 59 is just east of
the site running north-south.

The laboratory site of 6,800 acres is located in a mixed use area of farmland,
residential, and business park. Immediately to the east is the town of Warrenville (11,333
population), to the west is Batavia (17,076 population), to the north is West Chicago
(14,796 population), and to the south is Aurora (99,581 population).

The 135-acre site for the proposed FMI construction is south of the Antiproton
Source in the southwest corner of the Fermilab site and tangent to the Tevatron ring at the
FO straight section as shown in Figure 2.1.1.2. This area is entirely within the existing
Fermilab site. The construction site is mainly open grassland with all farm tracts removed
from leased cultivation beginning with the 1989 crop year. The overall drainage pattern is
to the southwest into Indian Creek. There are isolated areas of trees and fence rows,
shallow ditches meander the site, and abandoned agricultural earthenware pipe used for
drainage can be seen occasionally. No endangered plant species or animals are known to
be present in the area of the proposed construction. In 1985, Fermilab discovered that a
small stand of dead timber inside the proposed FMI provided a nesting habitat for great
blue herons. The herons abandoned this site in 1991 and moved to a site inside the Main
Ring. (See Section 4.1.7.1 for further discussion.) The area for the proposed 345 kV
transmission line is mainly open cropland with rows of trees and bushes. AB-5 would be
located in Fermilab's Industrial Area.

3.2 CLIMATOLOGY AND AIR QUALITY
3.2.1 Climatology

The regional climate around the proposed FMI site is characterized as being
continental, with cold winters and hot humid summers (DOE 1982), and is slightly
modified by Lake Michigan (Denmark 1974). There are frequent short period fluctuations
in temperature, humidity, wind direction and speed.

Weather data for the Fermilab area are reported in the SSC Site in Illinois Proposal.
The average daily high temperatures at Fermilab in January is 28.9°F and the average daily
low is 11.3°F. July is normally the warmest month with average daily high of 84.2°F and
average daily low of 61.9°F. In about half the summers, 99°F has been exceeded. Half the
wintgcrs have had a minimum as low as -10°F. The lowest recorded temperature was -27°F
in 1985.

The predominant wind direction is from the south, and wind from the southwest

quadrant occurs almost 50% of the time. The average wind speed at Fermilab at a height of
19' is 7.6 mph, with calm periods occurring 3.1% of the time.
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The average annual precipitation at Fermilab is 33.3" and about 2/3 of this, falling
between April 1 and September 3, is associated with thunderstorms. The annual average
accumulation of snow and sleet at Fermilab is 32.7". Snowstorms resulting in
accumulations greater than 5.9" occur only once or twice each year on the average, and
severe ice storms occur only once every 4 or 5 years (Denmark 1974).

The area experiences about 40 thunderstorms annually (NOAA 1980).
Occasionally, these storms are accompanied by hail, damaging winds, or tornadoes. From
1957 to 1969 there were 371 tornadoes in the state, with more than 65% occurring during
the spring months (NOAA 1970). The theoretical probability of a 150-mph tornado strike
at Fermilab is 15.8 x 10~ each year, a recurrence interval of one tornado every 6,285
years. The Fermilab site has experienced no tornados but it has experienced severe storms
that caused minor damage to power lines, roofs, and trees.

The climatology information is presented because of its use in building designs that
will resist wind speeds experienced in thunderstorms, and in computer modeling of
airborne radiation emissions.

3.2.2  Air Quality

National and state air quality standards for criteria pollutants are listed in Table
3:.2:2;

Monthly and composite gaseous pollutant averages from a January 1979 through
April 1980 air quality study at Fermilab showed that all pollutants except ozone and reactive
hydrocarbons were in compliance with National and Illinois Ambient Air Quality
Standards. Because Fermilab is in the metropolitan Chicago area, ozone exceeded the state
standard on 22 days, but the federal standard was exceeded only once; reactive
hydrocarbons exceeded the standard for non methane hydrocarbons (which is a larger
class) on 10 days. Fermilab's operations do not significantly contribute to these
exceedances. Values found for particulates were all within the primary and secondary
maximum standards.

High energy particle accelerators emit small amounts of airborne radionuclides as a
part of their normal operations. All possible sources of accidental airborne releases are
negligible. As discussed in Chapter 2, radionuclide emissions are subject to NESHAP
standards contained in 40 CFR 61 Subparts A and H. Section 61.92 of Subpart H limits
radionuclide emissions to the public from DOE facilities to 10 mrem/yr. A comprehensive
annual air sampling program has been in effect since 1972 to monitor radioactive air
quality. The results are documented in Fermilab's annual "Site Environmental Report.”

The 1989 Environmental Report concentrates on normal emissions from the target
used to produce antiprotons. This target was a source of radioactive gas resulting from
interaction in air of secondary particles leaving this target. Because this target is heavily
shielded and the air volume is small, there are many thermal neutrons also radioactivating
the air. The result is a mixture of primarily !1C and 4!Ar with small amounts of 13N, 38Cl,
and 39Cl in air. The 41Ar has a half-life of 1.8 hours and is produced by neutron capture in
40Ar. Air contains about 1% argon which is essentially 40Ar. Interaction of hi gh-energy
secondary particles with nitrogen and oxygen in the air produces 20 minute half-life 11C
and 10 minute half-life 13N. Interaction of high energy neutrons with argon in the air is
probably the source of 37 minute half-life 33Cl and 58 minute half-life 39Cl (Butala 1989).
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The total release was 82 Ci from the Antiproton Area Stack during normal colliding beam
operations.

In 1989, a typical year of operations, Fermilab calculated site boundary
concentrations using the computer program AIRDOSE-EPA (Moore ¢t al. 1979) (Moore gt
al. 1986) (a gaussian plume diffusion model). Wind conditions for O'Hare Airport, about
27 miles away, were used as input. The terrain between Fermilab and the airport is
relatively flat. The maximum dose equivalent to an individual member of the general
population for 1989, due to the source, was 0.02 mrem. This is 0.5% of the 10 mrem/yr
dose limit currently in effect. These results are typical of those obtained by modeling all
such radionuclide emission stacks at Fermilab. This is due to the fact that all stacks which
release radionuclides have similar radionuclide compositions since the production
mechanisms are the same at each and also stack geometries are similar. The total activity
released from each of these stacks is continuously measured using calibrated Geiger-
Mueller tube instruments. Stack heights are typically 3 to 8 meters above grade. Climate
data from O'Hare International Airport was also used. Worst case assumptions for vertical
deposition and scavenging coefficient are used.

3.3 Work Force

After the selection of the site in Kane and DuPage Counties of Illinois for Fermilab
in December 1966, there was an influx of scientists and engineers from all over the United
States and even a few from overseas. Figure 3.3.1 shows the distribution of the Fermilab
staff by county of residence as of 1990. As can be seen in the figure, the largest
concentration of employees reside in Kane County. Since a 50-mile radius from Fermilab
includes the Chicago metropolitan area, more than 8 million people reside inside a circle
drawn with that radius where Fermilab is the center.

The closest residences to the proposed FMI site are three farm houses across the
Illinois Prairie Path in the triangle formed by Butterfield Road on the south, Kirk Road on
the west and the Prairie Path which crosses Butterfield Road with a northwest heading.
One of these houses is currently abandoned. These houses are identified on the US.
Geological Survey map in Figure 3.3.2. The farm house that is closest to the proposed site
is approximately 12 kilometer distant. All other residences are at least one kilometer from
the site. A list of adjoining and potentially affected property owners is given in Appendix
B.

3.4 ARCHAEOLOGICAL AND HISTORIC RESOURCES

Pursuant to 36 CFR Section 800.13, which implements Section 106 of the National
Historic Preservation Act (16 U.S.C. Section 470f), DOE has examined the proposed
construction site to determine whether FMI construction would have an effect upon
archaeological resources potentially eligible for the National Register of Historic Places
(NRHP) and has undertaken consultation with the Illinois State Historic Preservation
Officer (ISHPO). Phase I testing has been performed on the entire Fermilab site, including
the proposed FMI construction site. There are no historic architectural structures that
would be affected by the proposed construction. Fermilab employed an archaeological
consultant to survey the proposed construction area and to prepare a report to the ISHPO
concerning whether identified sites are eligible for the NRHP.
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3.4.1 Prehistoric Archaeological Resources

Three archaeological areas, Tadpole, Pioneer and Lorenz, have been identified in
the vicinity of the proposed FMI site. (See Figure 3.4.1.) Figure 3.4.1 shows the location
of these areas in relation to the proposed FMI. Tadpole, an Archaic area, is located
immediately to the northwest of the proposed FMI site. This area was identified in 1970.
and is located on a small rise with a swampy area to the west. Artifacts were found along
the boundary of the plowed field and the unplowed pasture area to the north. In 1988 the
archaeological consultant shovel tested the pasture and found no cultural material. The
consultant determined that no further testing was required. This area is now covered by
grass and trees.

The consultant also evaluated the Pioneer area, which is located to the southeast of
the proposed FMI, and found it to be ineligible for the NRHP. It further concluded that no
further testing was required.

The Lorenz area, an Archaic/Mississippian area, is located inside what would be the
center of the FMI. This area was identified as having a low density of cultural material,
although some was recovered from a 1-acre area. This area was tested further by
Fermilab's archaeological consultant in 1987, but very little material was recovered and all
that was collected had been contained in the plow zone. The consultant also shovel-probed
unplowed areas adjacent to the Lorenz area but found no cultural material. It was the
opinion of Fermilab's consultant archaeologist that it is unlikely that any part of the area
remains intact (Lurie 1990). The area was determined to be ineligible for the NRHP and no
further testing was required.

3.4.2 Collector Finds

When collectors were interviewed in 1989, they identified 4 collector finds that
would be traversed by portions of the proposed FMI and the KMS. These are indicated as
numbers 2, 13, 15 and 16 in Figure 3.4.2. Collector Find 13 was surveyed in 1989 and
subsequently the ISHPO determined the Find to be ineligible for NRHP. Surveillance and
testing in the summer of 1990 determined that Collector Find 16 actually contained three
distinct prehistoric finds. All of these areas were tested and none has indications of intact
cultural deposits. Fermilab's consultant archaeologist determined that these finds are not
eligible for the NRHP. In March 1991, DOE requested the Illinois Historic Preservation
Agency to concur in the determination of ineligibility for Collector Find 16. In June 1991,
Fermilab's archaeological consultant evaluated Collector Finds 2 and 15 (Figure 3.4.2).
Based upon this evaluation, It concluded that these areas are NRHP-ineligible. In June
1991, DOE requested the Illinois Historic Preservation Office to concur in this
determination. In July 1991, the Illinois Historic Preservation Office concurred in the
determination that Collector Finds 2, 3, 13, 15, and 16 were NRHP-ineligible. (As
evidenced by Figure 3.4.2, Collector Find 3 would not be affected by the proposed FMI
construction.)

3.4.3 Historic Cultural Resources
This area of Illinois was only sparsely settled by Euro-American populations

before 1830. In Kane County, the first settlers established themselves near the Fox River.
Farming was concentrated in the uplands area and extended into the prairies. Early in the

Rev. April 13, 1992 41 FMI EA CH. 3



L'y'€ 3dNOId |
S3LIS TvOIDO10dVHOUY gV 1INdg34

HON
NIAHY



¢'v'€ 3dNOI4
~S3LIS HOLO3T1100 ANV "1VOIDO103YHOUY av 1iNdg 34




1900s drainage districts were organized and drain tiles were installed in the remaining
prairie to make it suitable for agriculture. Evidence of abandoned agricultural earthenware
pipe used for this purpose can be seen in old fields throughout the site. Preliminary results
of research by consultant historical archaeologists identify farmsteads as early as 1841 on
what is now the Fermilab site. A historical survey of previously recorded sites and
potential sites as defined by an 1862 map has just been completed. None of these sites
under investigation is within the proposed construction area. However, in the summer of
1990, during the survey of the prehistoric Collector Find 16, historic artifacts found
scattered throughout the field resulted in the discovery of two previously unknown historic
sites. To date there is no evidence of NRHP eligibility for any of the historic sites. DOE's
March 1991 submittal to ISHPO also requested concurrence in this determination. In July
1991, ISHPO concurred on the determination of NRHP ineligibility.

3.5 GEOLOGY
3.5.1 Stratigraphy and Soils

According to soil boring logs and well drilling reports, the Fermilab site is
underlain by 65' to 80" of glacial till (Wisconsin stage of the Pleistocene series). Lineback
(1979) mapped this unit as the Wadsworth Till Member of the Wedron Formation and
described it as a clayey to silty-clayey till with few pebbles and cobbles. Sasman gt al.
(1981) observed, however, that the base of this unit is locally rich in gravel. Gravel
deposits are probably confined to valleys carved in the bedrock surface, which now lies
buried beneath the Pleistocene sediments (alluvium and glacial till). The till is overlain by
from 1' to 4' of modern soil. Strata immediately underlying the till probably belong to the
Niagara Formation of the Alexandrian Series, lowermost Silurian System. The
subcropping weathered zone is up to 35' thick. This zone shows significant evidence of
solution weathering and fracturing below which rock is generally unfractured and
unaltered.

According to USDA (1979), the Fermilab site consists mainly of nearly level
upland soils belonging to the Wauconda Series with well-drained areas of soil of the Zurich
Series, and poorly drained pockets of soils belonging to the Drummer Series. The
Wauconda and Zurich soils formed in calcareous, silty material and the underlying,
stratified loamy outwash. The Drummer soils formed in silty material and the underlying,
stratified outwash. In the proposed FMI construction area, surfaces on these soils
generally range from nearly flat to about 5% slope. These upland soils are deep, well
drained, and moderately slow to slowly permeable.

Other soil series in and adjacent to the proposed construction site are the Morley
(silt loam) and Milford (silty clay loam) to the north and west. The Morley series soils are
generally well drained; the Milford soils are poorly drained and are in localized low-lying
areas within the upland till plain. The Beecher (silt loam) and Morley series border the
southerly edge of the site. The Beecher Series soils are somewhat poorly drained and are
located on flats and drainageways. There are isolated areas of Grays and Mundelein silt
loam soils, Peotone silty clay loam and Muskego and Houghton mucks in the easterly areas
of the Indian Creek drainage basin. The Grays soils are moderately well drained while the
Mundelein soils are somewhat poorly drained and the Peotone soils and the mucks are very
poorly drained and are in depressions and along streams. Table 3.5.1 summarizes soil
characteristics and Fig. 3.5.2 is a map of soil types in the vicinity of the proposed FMI.
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During accelerator operations, radioactivation of soils occurs in target and beam
loss areas on the Fermilab site. These areas are designed to minimize the amount of soil
that becomes activated. As a result, Fermilab has sampled soils for accelerator-produced
radionuclides to assess the possibility that groundwater supplies have been contaminated
with these radionuclides from activated soils. As discussed in Section 3.7, these studies
have shown that accelerator operations have not resulted in activation of soils that have the
potential to contaminate groundwater either on the Fermilab site or beyond it. The soils at
Fermilab are not anticipated to contain abnormal concentrations of naturally-occurring
radionuclides and no such abnormal concentrations have been identified.

3.5.2 Seismicity

The proposed FMI site has been evaluated to have minor seismic risk and is
classified as UBC Seismic Zone 1. No tectonic features within 62 miles of Fermilab are
known to be seismically active. The longest of these features is the Sandwich Fault.
Smaller local features are the Des Plaines disturbance, a few faults in the Chicago area, and
a fault of apparently Cambrian age (DOE 1982).

Although a few minor earthquakes have occurred in northern Illinois, none has
been positively associated with a particular tectonic feature. Most of the recent local
seismic activity is believed to be caused by isostatic adjustments of the earth's crust in
response to glacial loading and unloading, rather than by motion along crustal plate
boundaries.

There is one area of considerable seismic activity at a moderate distance (hundreds
of kilometers) from Fermilab. This is the New Madrid fault zone in southwestern
Missouri. Although high-intensity earthquakes have occurred along the New Madrid fault
zone, their relationship to plate motions remains speculative at this time.

According to estimates by Algermissen et al. (1982), ground motions induced by
near and distant seismic sources in northern Illinois are expected to be minimal. However,
peak accelerations in the Fermilab area may exceed 10% of gravity (approximate threshold
of major damage) once in about 600 years, with an error range of -250 to +450 years
(Coats and Murray 1984). Nonetheless, no special design considerations are required as a
result of seismicity.

3.6 LANDUSE
3.6.1 Site

The proposed FMI construction site is in an undeveloped area of the Fermilab
property and currently consists of formerly leased farm tracts planted primarily in corn, old
fields of non-native grasslands, remnant woodlands, forested wetlands, and a prairie
reconstruction tract seeded in 1984. The proposed FMI site lies in Kane County, with the
transmission line extending into DuPage County. The proposed FMI site was primarily
farmland before federal acquisition and the 1982/1990 Kane County Comprehensive Land
Use Plan designates the proposed FMI site as Institutional Private Open Space. All of the
farm tracts in the FMI area were taken out of production in 1989. The proposed AB-5
would be built adjacent to Fermilab's Industrial Area in DuPage County.
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3.6.2 Vicinity

When early settlers arrived in this area in the early-to-mid-nineteenth century, they
found a woodland/prairie mosaic. As the area was settled, agricultural use intensified in the
upland areas adjacent to Fermilab. Area land use at the time of purchase of land for
Fermilab was primarily cash grain cropping and cattle raising. Scattered patches of mixed
hardwood timber, fence-row plantings, and small brushy and marsh communities were
interspersed on the landscape. In addition, the village of Weston occupied land near the
eastern boundary of the site. Today the on-site land uses immediately adjacent to the
proposed FMI site consist of a 4-mile underground accelerator ring to the east, open land
including prairie reconstruction projects, currently leased farm tracts, and old fields in
various successional stages elsewhere. Off-site land surrounding the Fermilab site is
mostly residential with some small farms and commercial activities. DuPage County has
zoned the property adjacent to Fermilab as R-2, single family residential. There is no
zoning of the property in Kane County adjacent to Fermilab.

3.7 GROUNDWATER

The hydrologic setting for the Fermilab area includes unconsolidated glacial drift
overlying indurated sediments consisting of dolomites, shales and sandstones. The
hydrologic controls and the flow mechanisms are porous media flow in the glacial drift,
fracture and dissolution flow in the dolomites and shales, and predominantly porous media
flow in the sandstones.

There are four major aquifer systems in northeastern Illinois. The Mt. Simon and
Elmhurst sandstones form the lowermost aquifer and is roughly 2230’ thick. It is capped
by the low-permeability dolomite and dolomitic siltstone. The locally utilized Cambrian-
Ordovician aquifer is located above the siltstone and consists of sandstones and dolomites
and lies between 240" and 790" and 1500" beneath the surface. This aquifer system is
capped by the Maquoketa shale and dolomitic siltstone formation. The other primary local
water source is the shallow Silurian age Niagara Dolomite aquifer which lies roughly
between 65' and 225' beneath the surface. The base of the glacial materials contains sand
and gravel forming the fourth aquifer system. These upper two aquifers are hydraulically
linked and are used as the primary water supplies at Fermilab. Fermilab's Village is
connected to the Warrenville water supply network.

As presented earlier, the Fermilab site has thick glacial till consisting primarily of
low permeability clay. The water table in the glacial deposits is typically 1 to 3 m below
the surface. Percolation rates for water in Fermilab soils are calculated to be very low--less
than 1 m per year. (Schicht and Wehrman, 1978.) From Fermilab, groundwater flows
southwest toward the Fox River and southeast toward the West Branch of the DuPage
River as shown on Figure 3.7. At the proposed FMI site, groundwater flows toward the
Fox River.

3.7.1 Use

The drinking water in many of the surrounding communities comes from deep
wells usually drilled 1200’ deep into the Cambrian/Ordovician aquifer system. The upper
part of the Mt. Simon-Elmhurst aquifer is penetrated by numerous wells that are also open
to the Cambrian-Ordovician aquifer causing upward flows from the lower. Hundreds of
deep wells with heavy pumpage in Fermilab's surrounding areas have resulted in the
decline in the piezometric surface of the Cambrian-Ordovician aquifer. The Silurian aquifer
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is heavily used as a water supply source in DuPage, Cook, Kane and Will Counties. It is
most heavﬂy pumped in DuPage County where the estimated 1984 pumping rate was
200,000 m3/day (54.6 MGD). Also, there are many individual private wells drilled into
the shallow Silurian aquifer system at around 100’ below the surface. In recent years, the
use of this aquifer has decreased as a result of water being obtained from Lake Michigan
and the Fox River.

The primary source of drinking water on the Fermilab site is also the Silurian
aquifer. Wells 1 and 3 (Figure 3.7.1) are the main wells and collect water from 65' to 200’
below the surface. Well 1 is located in the Central Laboratory area and Well 3 is located
near Road B to the north. Well 3 supplies water to the site when demand exceeds the
capacity of Well 1. The average use from Well 1 and Well 3 combined was approximately
117,000 gpd during 1988, consistent with 1987 usage. Well 5 supplies drinking water
to the new colliding beam facility, which is located at the straight section at D-0, with a
current usage of about 1,100 gpd.

Figure 3.7.1 also shows all existing well locations. The inactive wells in the
proposed FMI area, 12 and 24B, have been used only for groundwater monitoring of
radionuclides.

3.7.2 Quality

Vicinity. The groundwater quality in the Kane County area is generally good but
shows a real variability as well as differences among the four aquifers. Radium occurs
naturally in the groundwater, and in the eastern portions of the Kane County area, the water
is not potable without appropriate treatment due to elevated radium levels.

The Silurian aquifer, which is Fermilab's primary drinking water source, has high
concentrations of TDS, hardness, sulfate, chloride, sodium and total iron. The greatest
concentrations are generally found in areas of greatest population density and pumping rate;
the lowest concentrations are generally found in the area between the Fox River and the
West Branch of the DuPage River.

Fermilab. During accelerator operations, radioactivation of the soil occurs in target
and beam loss areas on the Fermilab site. Although the glacial drift clay beneath the
property forms a barrier to the downward percolation of any water containing radioactivity,
it is possible that these radionuclides could leach into the groundwater. Consequently,
Fermilab has undertaken a comprehensive program of groundwater monitoring for
radioactivity since 1972, the results of which are contained in Fermilab's annual "Site
Environmental Report." The samples are analyzed in a manner which would detect levels
resulting in a dose of 0.4 mrem/yr to an individual consuming 2 liters per day of drinking
water, which is one tenth of U.S. EPA's drinking water standard for the members of the
general public. In 1989, as in other years, no measurable accelerator-produced
radioactivity was reported in any of the groundwater monitoring wells on the Fermilab site.
Fermilab's on-site groundwater monitoring wells are located between the source of
potential groundwater contamination and the site boundary. Because these wells have never
detected accelerator-produced radionuclides, it is unlikely that groundwater off site is
contaminated from Fermilab operations.

A very conservative approach to beamline design for all target stations and beam

loss areas has been developed at Fermilab to minimize risk to groundwater due to Fermilab
operations. A computer is used to calculate the amount of leachable radionuclides produced
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during one year of operations in soil regions external to a beamline enclosure housing a
given target station. Previous studies have determined that tritium and 22Na are the
principal radionuclides of concern to the groundwater because they are the only ones that
are both produced in significant abundance and are sufficiently leachable from the soil
present at Fermilab. This model assumes that all the radionuclides produced due to the
operation of a given target station migrate downward to the water table at unrealistically
high velocities (2.13 m/yr for tritium and 0.94 m/yr for 22Na) and propagate to a well used
by a single user. The activity is assumed to be diluted in 40 gpd of water. The former
assumption underestimates the reduction in the activity due to radioactive decay during the
downward migration. The latter assumption greatly overestimates the amount of activity,
and its concentration, which could arrive at the faucet of a prospective user. The model is
used to design the shielding between the particle beam and the soil external to the enclosure
so that the shielding is sufficient to assure that the hypothetical user does not receive a
committed effective dose equivalent in excess of 4 mrem/yr from drinking 2 liters per day
of the water. The number of protons targeted per year at each target station is also limited to
assure that this criterion for groundwater protection is met under operating conditions that
have been established for many years at Fermilab.

Fermilab also samples groundwater wells for nonradionuclide pollutants, the results
of which are also documented in the annual "Site Environmental Report.” Although the
wells located near the proposed FMI site have so far not been sampled for
nonradionuclides, the sampling results from other wells on the Fermilab site indicate good
water quality.

3.8 SURFACE WATER
3.8.1 Hydrology and Floodplains

On most of the Fermilab site, surface water runoff is to the southeast into the West
Branch of the DuPage River. In the proposed FMI area, however, surface drainage is to
the southwest towards Indian Creek and the Fox River. As illustrated in Figure 2.1.2.2,
the construction of the FMI would traverse Indian Creek's floodplain.

The headwaters of Indian Creek, which is a major tributary of the Fox River in
Kane County, lies within the Fermilab property boundaries. According to a flood
insurance study carried out by Harza Engineering in 1978, the floodplain of Indian Creek is
relatively wide near its confluence with the Fox River because the banks of the Creek are
poorly defined and the topography is generally flat. In this area, development is primarily
industrial, of moderate to heavy density, with some commercial structures. The floodplain
of Indian Creek upstream of High Street contains moderate to high density residential
development. The floodplain is rural upstream of I-88.

Due to flooding problems in December of 1982 and July of 1983, a flood control
reservoir was designed and constructed south of Molitor Road and east of Farnsworth
Avenue. This 310 acre-feet flood storage reservoir, whose construction was finished in
the fall of 1990, should solve the Indian Creek flooding problem in the area south of
Fermilab.

The 100-year flood limit is shown in Figure 4.1.3.1. The hydrology studies
conducted by the U.S. Department of Housing and Urban Development, the Federal
Insurance Administration, the U.S. Department of Agriculture, Soil Conservation Service,
and the Illinois Department of Transportation, Division of Water Resources (IDOT/DWR)
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that lead to the sizing of the Molitor Road reservoir assumed that Fermilab would maintain
the hydrologic characteristics that exist on the Fermilab site. In order to accomplish this
objective in light of the proposed FMI, Fermilab contracted with a consultant to carry out a
complete hydrology study of the Indian Creek watershed on the Fermilab site. This work
is reported in the Joint Application for a Section 404 Nationwide 26 permit submitted to the
COE, the IEPA, and the IDOT/DWR on September 9, 1990. The significant result of the
study is that the consultant needed to revise the information and data contained in previous
reports to bring this information and data up-to-date to reflect already accomplished
changes in the Indian Creek watershed. They found the peak discharge for the 100-year
flood case at the double 10'x7' box culvert under the Illinois Prairie Path (this is where
Indian Creek leaves the Fermilab site) to be 618 cubic feet per second, and the
corresponding water elevation to be 734' above sea-level.

3.8.2 Quality

During accelerator operations, radioactivation of the soil occurs in target and beam
loss areas on the Fermilab site. Leaching of these radionuclides provides a possible
mechanism for transport of Fermi-produced radionuclides into the surface runoff waters.
The principal accelerator-produced radionuclides of concern in such waters are 3H and

22Na. Consequently, a comprehensive program has been in effect since 1972 to monitor
surface water quality and sediments. Measurements are made of on-site concentrations of
radionuclides in Fermilab surface waters and sediments, in Fermilab's cooling ponds, and
in the Fox River and West Branch of the DuPage River which receive runoff from
Fermilab. The sampling results are documented in Fermilab's annual "Site Environmental
Report.”

In 1989, as in other years, there were no measurable concentrations of accelerator-
produced radionuclides (3H or 22Na) in any surface water samples taken from any creeks,
ponds, lakes or ditches within the Fermilab site. There are no known sources of abnormal
concentrations of other radionuclides in surface waters and no abnormal concentranons of
these have been identified. Similarly, there were no detectable concentrations of 3H or

22Na in any surface water sediment samples. The surface water sediments do contain
concentrations of 137Cs consistent with those expected from atmospheric nuclear weapons
testing. The ongoing monitoring program for surface waters has not done extensive
sampling for non-accelerator produced radioactivity since there is no known source of non-
accelerator produced radioactivity upstream of the Fermilab site.

In addition to radionuclide monitoring, Fermilab samples on a semi-annual basis
surface waters both on- and off-site for fecal coliform and sample parameters, including
pH, dissolved oxygen, BODs, and suspended solids. These results are also documented in
Fermilab's annual "Site Environmental Report." Water samples of Indian Creek are taken
at Butterfield Road, which is approximately 2800' south (downstream) of the Fermilab site
boundary. The 1989 sampling results are reported in Table 3.8.2.

In 1990, Fermilab contracted with a consultant to conduct a stream survey of Indian
Creek. As discussed in Section 3.12.4.6 below, 3 areas were sampled within the Fermilab
site. Water depth ranged from 6" to 12" in dredged areas to 3' in natural areas. At each
site water quality parameters, benthic invertebrates and the algae community were assessed.
At one additional site water quality parameters and algae were also sampled.

Dissolved oxygen concentration ranged from 5.7 mg/l to 10.1 mg/l. These
concentrations are within the IEPA's water quality standards for general use waters. The
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Table 3.8.2 Indian Creek water quality report for calendar year 1989

DO BODs Susp. Solids Fecal Coliform
pH mg/l mg/l mg/l mg/l
April  Oct April Oct April  Oct April Oct  April Oct
Indian 8.2 7.4 11 9.2 2.5 2 14 12 220 Confluent

Creek

samples were taken from midday to 3pm, peak photosynthetic hours. The temperature
ranged from 21.9°C to 28.1°C. Conductivity and pH were within normal limits.
Conductivity ranged from 748 to 883 microhms/cm, and pH was neutral, from 7.0 to 7.5.

3.8.3 Wetlands

Fermilab retained a consultant in March 1990 to conduct a field reconnaissance of
the proposed construction site and immediately surrounding areas to determine the presence
and extent of wetlands. In order to do so, the consultant employed the methodology
contained in the "Federal Manual for Identifying and Delineating Jurisdictional Wetlands,"
Federal Interagency Committee for Wetland Delineation, 1989 (methodology). This
manual requires that 3 technical criteria, hydrophytic vegetation, hydric soils, and wetland
hydrology, be met in order for an area to be classified as a wetland.

At the proposed FMI site, a series of soil pits were excavated along transects that
were perpendicular to the elevational gradient. At each soil pit, the following data were
collected and recorded: dominant floral species; soil colors; and indications of inundated
and/or saturated soils. Then, the approximate wetland boundary was plotted on a 1987 1"-
400’ aerial photograph from the Sidwell Corporation.

Based upon this investigation, the consultant identified 9 wetlands, W-1 through
W-9, (totaling approximately 100 acres in size) near the proposed FMI project area. (See
Table 4.1.3.2.1.) Six of these wetlands (totaling approximately 88 acres in size) are within
the proposed FMI boundary; a portion of 5 of these wetlands (W-1, W-2, W-4, W-5, W-6)
would be disturbed by the proposed FMI construction. The results of the consultant’s
investigation are reported in the Joint Application for a Section 404 Nationwide 26 Permit.

As illustrated in Figure 4.1.3.1, most of the wetland acreage within the project area
is adjacent to Indian Creek. This contiguous nature allows for extensive wetlands with
several different classifications. W-4 is the largest wetland area within the proposed project
boundary, comprising 65.27 acres, in the floodplain woods. A portion of the heron
rookery lies within W-4, which is classified as a palustrine forested wetland. However,
the portion of the wetland that contains the heron rookery would not be affected by FMI
construction or operation. Cottonwoods, Populus deltoides, and box elder, Acer negundo,
are the dominant vegetation in the area. Areas of palustrine emergent wetland also occur in
this wetland. W-1, the next largest wetland in the area and also a palustrine forested
wetland, is 11.67 acres in size. It is temporarily flooded and consists of box elder,
cottonwoods, and silver maples, Acer saccharinum, and several old pin oaks, Quercus
palustris. This area was farmed approximately 20 years ago.

W-3 is also a palustrine forested wetland that is seasonally flooded. It is 6.49 acres
in size and contains vegetation similar to W-1 along with some black cherry, Prunus
serotina, that borders its edge. W-7 is a palustrine emergent and scrub-scrub wetland that
seasonally floods and supports river bulrush, Scirpus fluvatilis, and smartweed,
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ium spp. Itis 5.52 acres in size. W-2 is a narrow wetland of 5.45 acres along
Indian Creek. It is a lower perennial riverine system that is intermittently exposed and
contains cottonwoods, silver maples, river bulrush, reed canary grass, Phalaris

arundivaoa, and red osier dogwood, Cornus stolonifora.

W-6 is a seasonally flooded forested wetland of 4.48 acres and consisting of box
elder, cottonwood, and red osier dogwood. W-5 is a palustrine emergent wetland that
consists primarily of cattail, Typha latifolia. Reed canary grass, red osier dogwood, and
young cottonwood and box elder trees also exist in this 0.80 acre wetland. Finally, W-8
and W-9 are both palustrine emergent wetlands of 0.39 and 0.34 acres, respectively. Asa
result of recent farming, W-8 is devoid of vegetation; W-8 is temporarily flooded at least 7
days per year. W-9 is seasonally flooded and contains sedge species, Carex spp., prairie

cord grass, Spartina pectinata, and cottonwoods.

Fermilab's wetland consultant concluded that the relatively large area of wetlands
near the proposed project area elevates the quality of that wetland system. The consultant
also performed a WET II analysis (Adamus 1987) on the wetlands that would be disturbed
by construction. Although this procedure does not provide an overall wetland function
value, it does estimate, for comparison purposes, the functional values of the wetlands that
would be disturbed. The results of this analysis reveal that W-4 is a higher quality wetland
than the other 4 that would be disturbed because of its aquatic diversity,
uniqueness/heritage, and sediment/toxicant retention capacity. As discussed in Chapter 4,
the amount of W-4 that would be disturbed by construction has been reduced considerably
from the project's original design.

The wetland consultant also examined the proposed location of AB-5 and the Kautz
Road Master Substation (KMS) for the presence of wetlands. No wetlands were found in
these areas.

3.9 OCCUPATIONAL HEALTH AND SAFETY

Fermilab has implemented a program for keeping radiation exposures to its
employees as low as reasonably achievable (ALARA). A cornerstone of this programis a
self-imposed guideline that has been implemented for over 10 years of limiting exposures
to workers to less than 2,500 mrem/yr. During operations of the existing Fermilab
accelerators since this limit has been in place, this limit has never been exceeded. In fact, it
is rare for an annual dose to an individual to exceed 500 mrem/yr. The annual collective
dose equivalent to Fermilab employees is presently about 25 person-rem/yr.

3.10 WASTE GENERATION

Fermilab presently generates approximately 5-6 truckloads of regulated chemical
wastes per year. (See Section 2.1.3.2.) Over the last 5 years, these wastes have been
comprised of an annual average of about 6100 gallons of waste regulated under the
Resource, Conservation and Recovery Act (RCRA); 13,300 gallons of polychlorinated
biphenyls (PCBs) waste regulated under the Toxic Substances Control Act (TSCA); and
2,500 gallons of Illinois special waste. (The TSCA wastes are expected to decrease and
represent a continuous phase-out of electrical equipment at Fermilab containing PCBs.)
Except for the PCBs, these wastes are mostly wastes typical of light industrial operations
and are disposed of in accord with state and federal regulations and DOE requirements. A
continuing state permitted RCRA program exists to minimize the generation of these
wastes. Operation of existing accelerators at Fermilab result in the generation of
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approximately 120 cubic yards per year of low level radioactive material. This is due
chiefly to interactions of the accelerated proton beams with accelerator components.
Approximately 80% of this volume is encased in concrete shielding blocks that are reused
in experiments. Fermilab disposes of the remainder (approximately 22 cubic yards per year
after compaction of appropriate items) at DOE disposal facilities, the current facility being
in the State of Washington.

3.11 WASTEWATER DISCHARGE

As discussed in Section 2.1.2.2, ICW is used in many of Fermilab's experimental
areas for conventional magnet cooling. The ICW is passed through heat exchangers where
it is heated from LCW. The ICW is then pumped to cooling ponds where most of the heat
is dissipated by evaporation. Normal water flow carries some water of elevated
temperature into creeks leaving the Fermilab site. DOE is currently preparing an NDPES
permit application for the discharge of this water.

3.12 ECOLOGY
3.12.1 Ecological Resources

Fermilab contains many of the lowland ecosystems typical of the continental
United States. The diversity of the biological communities is high. Although the Fermilab
site has largely been disturbed by development of residential, agricultural, and industrial
facilities, biota are plentiful and areas of natural systems (prairie, wetlands, and woodlots)
are found on the site. Reconstructed prairie areas are maintained on the Fermilab property.
Fermilab also has a substantial amount of wetlands, approximately 900 acres.

The DOE designated Fermilab as a National Environmental Research Park (NERP)
in 1989. These parks serve as outdoor laboratories where scientists and others conduct
research on important environmental issues. Fermilab is one of 7 such parks and it
provides research opportunities in tall grass prairie and the prairie's interfaces with
marshes, scrubby wetlands, creeks, ponds, and deciduous forests. Various environmental
research proposals have been evaluated and programs are now underway utilizing the
unique ecological features of the Fermilab site.

3.12.2 Ecosystems

The terrestrial ecosystems on the Fermilab site include: upland forests; palustrine,
lacustrine, and riverine wetlands; savannah; mesic prairie, and prairie reconstruction; and
leased agricultural systems including row croplands. Aquatic ecotypes in the area include
small ponds and lakes, reservoirs, and thousands of feet of first and second order streams.

3.12.3 Sensitive Terrestrial/Aquatic Communities

Fermilab has sensitive communities, relic populations, and unusual remnant
associations. For example, remnant woodland communities are present, as are a few acres
of savannah. The prairie reconstruction project on the Fermilab site also represents a
unique opportunity to redevelop an area of mesic prairie.

During the SSC site search, it was determined that Fermilab had many small

remnant ecotypes with host communities and populations that are sensitive or ecologically
important.
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3.12.3.1 Migratory birds. As discussed in the introduction and illustrated in Figure
1.1.3 a great blue heron rookery exists inside of the proposed FMI ring in an area that
would not be disturbed by construction or operation. The great blue herons are subject to
regulation under the federal Migratory Bird Treaty Act, 16 U.S.C. Section 703 gt seq.
This act prohibits, among other things, the hunting, capturing, killing, or possessing of
regulated species.

Great blue herons are decreasing in numbers due to the reduction in suitable habitat,
but are far from qualifying for endangered, threatened, or under consideration for
protection in the U.S. or Illinois. However, in northern Illinois only a few heron rookeries
exist. The heron rookery was discovered in 1985 and grew to approximately 40 nests by
1989. In 1990 it decreased in size to 13 nests, a normal variation and a demonstration of
the variability that occurs in great blue heron rookeries. No herons nested in the area
during 1991. During 1991, several nests were identified inside the Tevatron complex. The
lifetime of an average heron rookery is 15 years.

3.12.4 Threatened, Endangered, and State-Protected Species

Within the proposed construction area, there are no plants or animals of economic
importance or which are federally listed as threatened/endangered that are at the extent of
their range. DOE has completed coordination with the U. S. Fish and Wildlife Service
pursuant to the Fish and Wildlife Coordination Act and the Endangered Species Act. In
response to DOE's inquiry, the Service concluded that the measures proposed by DOE
would "avoid any impacts to the heron rookery and negate any loss of wetlands."

In March 1991, DOE initiated consultation with the Illinois Department of
Conservation (IDOC) pursuant to the Fish and Wildlife Coordination Act. In June 1991,
IDOC responded that construction of the proposed FMI would not adversely affect Illinois
threatened/endangered species or identified natural areas. IDOC raised several questions
and observations concerning the effect of the proposed project on the heron rookery that
was located in what would be the inside of the FMI from sometime before 1985 until 1990.
IDOC requested the name of the ornithologist that is employed to make recommendations
concerning the herons, more information on the buffer zone were the herons to return to the
nesting area, the relocation of trees, and the control of water levels in the area. By letter
dated August 1, 1991, DOE responded to these questions and observations.

In the proposed Illinois SSC site study, the U.S. Fish and Wildlife Service listed
10 federally protected species as potentially residing in the vicinity of the proposed Illinois
Site, a very small portion of which would be occupied by the FMI. Similarly, Illinois
listed 87 state-protected species in this same area. Accordingly, it was judged prudent to
further investigate whether there are any threatened or endangered species that might be
affected by the proposed construction. Fermilab therefore contracted with consultants in
birds, plants, insects, amphibians, fish and mammals to conduct field surveys in the area
that would be impacted by the construction.

Suitable habitat and the presence or absence of the listed species were recorded.
The consultants' reports are cited in the reference section. Summaries of the reports
follow.

3.12.4.1 Vegetative survey. This survey was conducted by the scientist responsible for
the 387 acres of reconstructed prairie inside of the Tevatron; an activity which has been
underway since the original planting was initiated in 1975.
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The vegetative survey of the land proposed for building the FMI was undertaken on
July 24, 27, and 31, 1990. This involved walking the projected path where the FMI is to
be constructed, classifying plant communities and recording the plant species observed.
Particular attention was given to the state and federal endangered and threatened species that
were identified during the site studies for the SSC in Illinois.

The vegetation that would be affected by FMI construction into 6 different plant
communities. These communities are not virgin. Because of their successional or
degraded nature, the survey concluded that it is unlikely these communities would harbor
rare and endangered species. From surveys and studies conducted during the past 15 or
more years, no federally designated endangered or threatened plant species has ever been
found on the Fermilab site.

3.12.4.2 Nursery roosts of Indiana bat (Myotis sodalis). The Indiana bat was listed in
the EIS for the proposed SSC Illinois site as a federally designated endangered species.

A survey of the FMI site was conducted on May 31, 1990 and July 5, 1990.
Trees were evaluated and marked and bat detectors were used. No Indiana bats were
detected and the consultant concluded that it is very unlikely that nursery roosts of the
Indiana bat exist within the proposed FMI site.

3.12.4.3 [Insects. A federal Category 2 listed rare dragonfly Somatochlora hineana,
although not listed in the EIS for the proposed SSC Illinois site, was determined to be a
possible inhabitant of the proposed FMI construction area.

Fermilab contracted with an expert who had studied insects in the Fermilab
reconstructed prairie plot as well as in other Illinois sites, to survey the FMI proposed
construction area. He visited the site between June 15 and July 23, 1990.

He found the insect fauna in this area to be comprised mostly of wide-ranging
species with broad ecological tolerances. He did not encounter Somatochlora hineana. He
further concluded that the floodplain/wetland that borders Indian Creek does not seem to
support any of the endangered or threatened insect species currently listed by the Illinois
Endangered Species Board.

3.12.4.4 Amphibians and reptiles. Ecological environmental concerns associated with
the proposed FMI construction in the category of amphibians and reptiles center on the two
state endangered reptile species (the spotted turtle, Clemmys guttata, and the eastern ribbon
snake, Thamnophis sauritus). During a survey by a consultant of the proposed FMI area
on May 23, and June 3, 15, and 30, neither were found.

3.12.4.5 Birds. Over several years, breeding surveys were conducted of the birds of
Fermilab. The results are published as a Bulletin of The Chicago Academy of Sciences,
Vol. 14, No. 4 (1989). The findings fall into the following categories:

1. Because of the lack of suitable habitat it is unlikely that the surveyed species will
use Fermilab property for anything more than a temporary resting and foraging area.
(Example: Double-Crested Cormorant.)

2. The surveyed species use Fermilab as a temporary stop-over point during migration
only. (Example: American Bittern.)
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3.12.4.6 Fish and aquatic biota. Even though there were no fish listed as endangered or
threatened on the federal or state lists reported in the EIS for the proposed SSC site in
Illinois, it was judged to be of value to conduct a fishery survey of Indian Creek.

In 1990, the entire length of Indian Creek as it traverses the Fermilab property and
discharges into the Fox River was surveyed. It was concluded that the low-head dams on
Indian Creek apparently form partial barriers to upstream migration. For example, no
goldfish or carp were found despite the discharge of Indian Creek into the Fox River. It
was reported that no state or federal endangered or threatened fish species were found.
Habitat suitable to the Blacknose Shiner, Notropis heterolepis, was not observed despite
reconnaissance of the full length of Indian Creek. Physical examination of the stream
habitat and evaluation of the collected fish species indicate a relatively degraded condition
and a poor to fair fishery. Habitat and fisheries improved through the Fermilab property,
but recruitment and physical conditions are influenced by the cooling ponds that are
associated with the Main Ring.

In 1990, Fermilab also conducted a stream survey of Indian Creek within the
boundaries of Fermilab. The survey concluded that dredged areas of Indian Creek are
relatively depauperate in flora and fauna because of the lack of suitable habitat and physical
disturbance. These areas are also limited in primary productivity due to the intensive
shading by the surrounding forest. Areas that have not been dredged and are not limited by
shading support aquatic macrophytes, benthic invertebrates and high algal productivity.

Areas upstream of the proposed FMI project experience severe algal blooms largely
as a result of natural processes. The two areas downstream of Fermilab's existing cooling
pond are choked with filamentous algae. These areas may experience severe oxygen
depletions at night, when plant respiration is occurring, or later in the season when the
bloom starts to scence and decompose.

No federal- or state-protected fish, plants, or invertebrates were identified during
the survey.
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CHAPTER 4

ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED ACTION
AND ALTERNATIVES

4.1 CONSTRUCTION OF PROPOSED FMI
4.1.1 Land Use

Most of the 135-acres that would be affected by construction of the proposed action
would be converted from grasslands, fields, woodlands and wetlands to a grass covered
earth shielding berm, a service roadway, and cooling ponds. Five and seven-tenths acres
of wetland would be filled and 8.55 acres of new wetland would be created. Floodplain
mitigation would create 29 acre-feet of flood storage. Seven small service buildings, a
building that would be located above the tunnel that would convey protons from the
Booster to the FMI, AB-5, and a reconstructed building at FO are proposed. The proposed
construction area is within Fermilab's existing site and has been intended eventually to
support energy research facilities. (See "Fermilab Site Development Plan," January 1990.)
Development of the entire FMI site would decrease the amount of undeveloped areas at
Fermilab by approximately 4%.

Excavation and earth moving during construction are discussed in Section 2.1.4.
Approximately 870,000 c.y. of material would be excavated during FMI construction.
Current design of the proposed FMI calls for about 705,000 c.y. excavated material to be
used to create the up to 14-foot high above existing grade shielding berm. The
approximately 165,000 c.y. of excess excavated material would be moved to the earth
stockpile area that was created during Tevatron I construction (see Figure 4.1.3.1). This
stockpile was depleted in the Summer of 1991 when shielding improvements were
incorporated into the Tevatron. Erosion controls which are described in Section 2.1.4
would insure no contamination of waters. Any future need for earth shielding would be
accommodated from this stockpile.

As discussed in Section 3.6, all of the proposed FMI site lies in Kane County.
Kane County designates the area as Institutional Private Open Space. The KMS and a part
of the 345 kV power line would be on the Fermilab site in DuPage County, in an area
zoned R-2 exempt. AB-5 would also be located in DuPage County in a developed area
within Fermilab's existing Industrial Area. FMI construction would not be inconsistent
with any regional land use plans for surrounding areas.

Pursuant to the requirements of the federal Farmland Protection Policy Act, DOE
requested the U.S.Department of Agriculture, Soil Conservation Service, to conduct a
Farmland Conversion Impact Rating to determine whether any farmland on site that was
once leased by DOE for farming that would be affected by FMI construction is subject to
the Act's requirements. On September 18, 1991, Soil Conservation Service, responded that
no Farmland Conversion Impact Rating submission is necessary for the proposed FMI
construction.

4.1.2 Work Force
Because of the relatively small size of the construction work force needed (see

Section 2.1.5), and the fact that the Fermilab region is already highly urbanized (see
Section 3.3), any effects from the increased work force for construction of the proposed
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FMI would be small. The impact of the 130 construction workers required is estimated to
be less than 0.01% of the baseline regional job opportunities. The proposed construction
work force, even when combined with Fermilab's existing 2,335 employees is
insignificant when compared to the 8 million people within a 50 mile radius of Fermilab.
Following construction, the workers would return to the metropolitan Chicago work force
where they should be easily absorbed. Services and housing are not limited in the area.

4.1.3 Surface Water

4.1.3.1 Hydrology and floodplains. The proposed FMI would alter a portion of Indian
Creek's 100-year floodplain. Calculations indicate that 29 acre-feet of flood storage is
needed to compensate for the construction of the FMI within the floodplain. As shown in
Figure 4.1.3.1, this flood storage area would be provided on 12 acres within the FMI,
which would be constructed during the initial phase of FMI construction. Most of the
flows associated with a storm larger than a 10-year event would be diverted around the
FMI into and through the northern and southern cooling ponds using a passive overflow
system. The remainder of the flood flow would be routed to the FMI infield to maintain
normal flows and retention conditions. Thus, the cooling ponds would provide a
temporary retention of the large flows. IDOT/DWR Dam Safety Section has determined
that the earthen berm associated with the FMI and its appurtenance should be designated a
dam and principal spillway.

Preliminary engineering studies have been completed to prevent any detrimental
effects to upstream and downstream areas. No reduction in the retention capacity of the
Indian Creek drainage basin would occur. The TR-20 hydrologic model was employed in
designing the project. The size of the proposed Culvert #1, which is shown in Figure
4.1.3.1, would be restricted and the modeling results show a peak discharge at the Prairie
Path culvert (which is to the south of Culvert #1) for a 100-year storm of 618 cubic feet per
second, with a corresponding peak flood water elevation of 734" above sea level. These
conditions would be maintained to avoid any increased flows downstream. The
impounded water would compensate for the storage loss due to the upstream diversion of
flow at Culvert #3, also shown in Figure 4.1.3.1.

No property damage would result from floods less than or equal to the 100-year
event. Service buildings associated with the FMI would be constructed above the flood
level so that these structures would not be damaged although access may be temporarily
limited. Pumps in the tunnel would pump water from the underdrain system into the FMI
cooling ponds. FMI construction would not adversely affect the recently constructed
reservoir near Molitor Road. IDOT/DWR has reviewed and preliminarily approved the
hydrologic design and configuration of the earthen berm and culvert. It has also reviewed
and preliminarily approved the proposed floodplain modification.

4.1.3.2 Wetlands.

4.1.3.2.1 Disturbances. Most of the wetland acreage within the project area is adjacent to
Indian Creek. As shown in Figure 4.1.3.1, and discussed in Section 3.8.3, this
contiguous location includes extensive wetlands with several different wetland
classifications. FMI construction would traverse several wetlands.

As revealed in Table 4.1.3.2.1, W-4 is the largest wetland area within the project

boundary. This wetland would receive 2.85 acres and 0.30 acre of permanent and
temporary fill, respectively. However, because of the amount of fill in relation to the size of
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Table 4.1.3.2.1 Wetland impacts

Approximate Total
Approximate Impacted Permanent Temporary
Wetland Acreage Acreage Fill Cooling Ponds
W-1 11.67 0.09 0.09 - -
W-2 5.45 1531 141 - 0.10
W-3 6.49 - - - -
w-4 65.27 3.29 2.85 0.30 0.14
W-5 0.80 0.35 0.35 - =
W-6 4.48 1.90 1.0 - 0.90
W-7 a2 - - - -
W-8 0.39 - - - -
W-9 0.34 - - - -
TOTAL 100.41 7.14 5.70 0.30 1.14

wetland, the effects of the project on the functional values of this wetland would be
minimal. The overall function and floristic character of W-4 should not diminish.

Construction of the berm and road would alter W-2. The berm complex and road
would intersect W-2 in three areas. This wetland would receive 1.41 acres of permanent
fill, and culverts would be installed in these areas to retain the hydrologic characteristics of
the area.

Fill is also proposed within W-1, W-5 and W-6. The effects of fill on W-1 would
be minimal since only approximately 0.09 acre would be disturbed. The majority of the
wetland would be outside of the berm complex so that wetland functions would be
preserved. Almost half of W-5 and W-6 would be altered by the proposed construction.
However, due to their relatively smaller sizes, these wetlands provide less functional value
than the main wetland complex, W-4. After construction, 0.9 acre of W-6 would be
converted into a portion of a cooling pond.

The proposed modifications to these wetlands should not adversely affect the
hydrologic characteristics of the overall area since the project would affect less than 6% of
the wetlands in the area. For the same reason, the overall quality of the existing wetland
would not be significantly affected.

4.1.3.2.2 Mitigation. The proposed plan includes the avoidance of alterations,
minimization of alterations, rectification of alterations (consisting of the repair or restoration
of affected areas), the reduction of impacts, and the compensation for the disturbances
through replacement. By selection of the proposed project configuration, with respect to
location, that alters the least amount of wetland acres (7.14 acres), wetland disturbances
would be avoided to the fullest practical extent. Construction of the FMI inside the
Tevatron, the only other technologically possible FMI location, would disturb
approximately 27 acres of the existing wetland within the interior of the Tevatron
enclosure.

Wetland alterations have been minimized by conducting a thorough design study
that analyzed both engineering and environmental considerations. Several modifications of
the original plan have been developed to harmonize the engineering design with the existing
environment. The original design plan placed the Main Injector Road away from the berm
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around the entire perimeter of the complex outside of the berm. The original design also
contemplated construction of cooling ponds in W-4. This design was modified enabling a
substantial reduction in the area of W-4 that would be disturbed.

The disturbance of the vegetation in W-4 has been minimized by the realignment of
the Main Injector Road and the exclusion of the cooling pond from the area. The maximum
amount of vegetation, which will serve as a buffer zone between human activity and the
heron rookery, possible within current construction limits would be maintained. In the
proposed construction plan, the 3 separate bands of wetland disturbance, the Main Injector
Road, cooling ponds and the berm, are condensed into 1 section of alteration.

Disturbances to the wetland areas would be further minimized by the drainage
structures designed to pass water through and under the shielding berms, road beds, and
ponds. These structures would maintain the normal surface water flow through the interior
of the FMI. As discussed in Section 4.1.3.1, during normal operation, the 10-year flow of
Indian Creek and its tributaries would continue unimpeded as it passes through the FMI
area. Most of the excess storm flows that occur at lower frequencies would be diverted
through a series of ditches and cooling ponds that join Indian Creek to the south. This
design would also avoid any permanent disturbances to the wetland hydrology of the area.

DOE also considered the impact of the Main Injector Road upon the wetlands. First,
DOE took into account the increased impervious area due to the road in the hydrologic
model employed to design the proposed FMI project. In addition, the Main Injector Road
would have only sand applied during bad weather in order to not increase the salt content of
the wetlands.

Pursuant to the Special Conditions in the COE permit, the COE has approved of a
detailed mitigation plan, a re-vegetation plan, a five-year management and monitoring plan,
and a detailed grading plan. When construction is conducted in sensitive wetland areas, the
wetland disturbance would be minimized by maintaining construction equipment on
floating mats, thereby reducing the amount of soil compaction. Temporary wetland
disturbances due to increased erosion, sedimentation, and turbidity from construction
activities would be minimized by implementing a soil erosion control plan as discussed in
Section 2.1.4. To further lessen the vegetation disturbances, clearing for construction
purposes would be restricted to only essential clearings.

Wetland areas disturbed by construction activities but not directly filled would be
revegetated as soon as practicable and new vegetation would be monitored. Areas of
temporary fill, for construction purposes, would be excavated to the original grade and
restored to preconstruction condition. DOE would maintain the existing watershed
characteristics within the project site and the surrounding areas. These actions should
rectify any temporary wetland disturbances.

The total amount of wetland acres filled would be mitigated at a ratio of 1.5 to 1.
(See Figure 4.1.3.1.) At the request of the COE the mitigated area will consist of
approximately 2.30 acres of interspersed sedge communities and the remainder of the area,
approximately 6.30 acres, will have some plantings of trees similar to those in the
surrounding wetland. The created wetland habitat would be located adjacent to Indian
Creek; therefore, the new wetland would be constructed in the same watershed as the
disturbed wetlands. The goal is to offset significant loss of function that the overall
wetland complex in the construction area may experience from the filling of 5.70 acres.
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The mitigation concept incorporates the existing soil and hydrology characteristics
in the selection of the proposed mitigation site. The proposed site, which was approved as
a mitigation area by the COE, was once farmed, supports hydric soil and borders W-4.
This area has water and an available seed source. The area would be graded to match the
grade of the adjacent wetland to ensure sufficient hydrology is obtained for wetland
establishment and success.

The soil removed from filled wetlands would be utilized in the mitigation areas.
This soil would provide a soil seedbank for the created wetland area. To the extent
possible, existing trees would be relocated from the clearing through the wooded wetlands
to the mitigation area. In addition, the planting of 6'-8' tall saplings, consisting of silver
maple, Acer saccharinum, and other species such as box elder, Acer negundo, and green
ash, Fraxinus americana, characteristic of adjacent wetlands, would be implemented to
enhance re-vegetation of the mitigation area. The plants of the sedge meadow areas will
include swamp sedge, Carex muskingumensis, which is currently found at the Fermilab
site. Other commercially available sedges that are native to Kane County and inhabit sedge
meadows to floodplain forests that may be planted include the following species: Carex
stipata, Carex convoluta, Carex cristartella, Carex rosea, and Carex grayii. Some blue flag
iris, Iris virginica shrevei and river bulrush, Scirpus fluviatilis also may be planted near the
stream. A detailed mitigation plan, including a detailed grading plan, a floristic cross
section of the area and a discussion of possible cover crops, will be submitted to the COE,
concurrent with the final construction documents.

The management of the wetland mitigation site will include the replanting of
unsuccessful areas, removal of all litter and debris from the site. A snowfence will be
placed around the mitigation area immediately after the planting/seeding of the area to deter
human and animal disturbance during the most sensitive period of establishment.
Additionally, proper erosion control practices will be followed throughout the entire
construction phase of the project.

The subject wetland will primarily be managed for species diversity and wildlife
value. Volunteer cattail (Typha spp.) will be removed manually from the wetland. Purple
loosestrife (Lythrum salicaria) and other aggressive nuisance species will be controlled by
application of manual removal. The use of herbicides will be avoided to the greatest extent
possible but may be used if other control methods are unsuccessful. To further discourage
Typha spp. growth and other undesirable species the placement of fertilizer in or near the
wetlands will be avoided to the greatest extent possible. For the trees planted fertilizer
spikes will be used. Additionally, only plant plugs will be placed and natural revegetation
will occur to avoid any contamination from seed mixtures that can contain unwanted
nuisance species.

The wetland mitigation site will be monitored for a period of five years as
prescribed in the special permit condition number 4 of the Section 404 permit. The
monitoring program will entail specific floristic and avi-fauna studies as detailed in the
Wetland Monitoring Plan. Management objectives will be determined from the conclusions
of wetland monitoring results. Monitoring activities are scheduled to occur the first, third
and fifth years following the seeding and planting of the area. The preliminary performance
criteria for the mitigation site will be 60% surface cover by the second year and 75% cover
after three years.

A summary of management activities will be included in the annual Wetland
Monitoring Report that will be submitted to the COE.
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Over time the mitigation should compensate for any significant loss of function the
wetland complex in the area may experience due to fill. The overall disturbance to the
wetland complex should be minor, except for the possible deterrent to terrestrial wildlife
movement; and the temporary loss of function of the mature forest communities. Upon
decommission of the FMI, the diversion structures and created wetlands would remain
intact. The mitigated wetland area would not be affected because of the passive nature of
the flood control structures that are proposed.

4.1.3.3 Quality. Minor, short-term, localized affects to Indian Creek water quality would
result from FMI construction. Turbidity and sedimentation of Indian Creek would be
controlled through soil conservation measures during construction as described in Section
2.1.4. DOE and its contractors would ensure that all soil disturbance procedures comply
with IEPA guidelines referenced in Section 2.1.4 and the COE and IEPA permit conditions
concerning soil erosion control.

4.1.4 Groundwater

As discussed in Section 3.7, groundwater recharge in the proposed construction
area follows an extensive pathway through clay-rich glacial till which has considerable
capacity to adsorb soluble materials. Construction of the proposed FMI would have no
effect on groundwater as the pathway through till would not be short-circuited because
excavations would not extend to bedrock. Clay removed from the excavation would be
used for the base of the shielding berm and topsoil would cover the upper portion of the
berm.

4.1.5 Air Quality and Noise

During construction, minor, short-term localized air quality and noise impacts
would result from vehicular traffic and earth-moving operations. To the maximum practical
extent, dust would be controlled by established engineering practices, chiefly by water
sprinkling of all disturbed earth surfaces and earth stockpiles. Exhaust fumes, such as
hydrocarbons, from construction traffic and internal combustion equipment used at the
construction site should be rapidly dispersed.

Noise impacts from construction equipment would be temporary and local in
nature. As discussed in Section 2.1.4, construction noise from vehicular traffic would
likely center on only two separate areas of the site. As discussed in Section 4.1.7.1,
precautions would be taken to ensure that construction noise would not adversely affect the
heron rookery.

4.1.6 Archaeological and Historic Resources

As discussed in Section 3.4.1, archaeologists surveyed the proposed construction
area to determine whether identified sites are NRHP-eligible. Three archaeological areas,
Tadpole, Pioneer, and Lorenz, near the proposed construction area would not be affected.
However, these areas would be protected from peripheral activities by staking off their
boundaries with snowfences in order to preclude construction traffic. In July 1991, the
ISHPO concurred with this recommendation.

As discussed in Section 3.4.2, 4 collector finds would be traversed by the proposed

FMI and the KMS. The ISHPO has determined that all 4 collector finds are NRHP-
ineligible.
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Because Fermilab has performed a Phase I archaeological survey of the Fermilab
site, including the project area to determine whether any archaeological or historic resources
are present, it is unlikely that any unidentified sites exist in the area. However, if a
potentially significant discovery is made during construction, reasonable efforts will be
made to avoid or minimize harm until the appropriate consultation has taken place.

4.1.7 Ecology

Because of the relatively small amount of the Fermilab site that would be affected
by the proposed construction (approximately 4% of undeveloped areas), such construction
would have no significant effect on Fermilab's biological communities or on Fermilab's
status as a NERP. Moreover, FMI construction would not affect the reconstructed prairie
inside the Main Ring.

4.1.7.1 Migratory birds. As discussed in Section 3.12.3.7, from sometime before 1985
to 1990, a great blue heron rookery existed inside the proposed FMI. This rookery would
not be disturbed directly by FMI construction. In 1991, the herons nested near the center
of the Main Ring instead of inside the proposed FMI. If the herons return to the area inside
the Main Ring, there would be no restrictions on FMI construction inasmuch as the herons
would be at least 1.0 km from the FMI construction site and construction would not take
place in any sensitive areas near the Main Ring rookery.

Fermilab employed an ornithologist to prepare recommendations and precautions
for the protection of the rookery inside the proposed FMI. Each year, the ornithologist will
observe the proposed FMI area and Main Ring area to determine which site the herons are
using. Were the herons to return to the rookery inside the proposed FMI area, the
ornithologist's recommendations and precautions, which DOE will follow as part of the
proposed action, are as follows:

1. DOE will limit proximity of construction activities to the heron rookery during the
heron nesting season. The nesting season is known to vary from year to year, for
instance in 1990 the last nestling was gone by July 12. Construction contracts
will include flexible start and stop dates, which will be coordinated with an
ornithologist.

2. The heron rookery will be protected from excessive construction related noise
impacts. It should be possible to construct the FMI while adhering to the
recommended low noise requirements. Land within approximately 150 meters of
the heron rookery was farmed with the heron in residence, and during June 1990
core drilling took place within 500 meters of the nesting heron without
disturbance. In 1991, data on noise tolerance levels was collected using a 1/3
octave-band sound-power meter to establish background levels. This data will be
used to further define acceptable construction activity noise level.

After the proposed FMI construction is complete and noise data from its operation
is available, a plan will be developed to protect the heron rookery from being
disturbed by FMI operation.

3 The clearing through the wooded wetlands at the downstream end of Indian Creek
should be no more than 125" wide. DOE will accomplish clearing to the extent
practicable by relocating trees into the area between the proposed FMI and the
Prairie Path to improve the shielding between the path and the heron rookery. In
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addition, DOE will plant trees in the mitigated wetland adjacent to Indian Creek in
order to provide additional protection to the heron rookery.

4. Fermilab will employ an ornithologist to monitor the heron rookery on a regular
basis for 5 years to 1) ensure that the FMI operations are consistent with the
continued well-being of the heron rookery, 2) determine number of herons
breeding and relative reproductive success, and 3) assess future management
options, such as construction of artificial nesting sites.

Upon construction of the proposed FMI in accordance with these
recommendations, water flow, which varies seasonally, in the general area around the
heron rookery would be much more controlled after FMI construction than it is now. This
will ensure the best possible conditions for the quality of the site as heron habitat.
Construction will also coincide with low flows to insure minimal impact on benthic fauna
and fish.

Protection of the heron would also provide protection of habitat for numerous other
organisms, including insects, amphibians and reptiles, other bird species and mammals,
thereby improving biodiversity of the habitat. For example, an ornithologist concluded that
bird species, such as the Black-crown Night Heron, would be protected by the
recommended precautions made to ensure protection of the heron rookery.

Construction of the FMI and associated structures would help to improve the bio-
diversity of the area in two principal ways. First, the great blue heron rookery site inside
the proposed FMI ring exists on property that appears to have been flooded some time in
the comparatively recent past. Because of the water-logged soils, many trees have already
died, and many more may do so in the future. Even though the construction plans for the
FMI include passive water level control, it would also be possible to control water levels
thereby increasing the longevity of the trees in the site. Thus, the plant species negatively
affected by the flooding and water-logged soils would have the opportunity to increase in
population size or to recolonize the area (either through the seedbank or from dispersal
from nearby sites). And concomitantly, the various animals, including both invertebrates
and vertebrates, that use these plant species should benefit as well.

Second, while the Fermilab property is kept under close inspection by security
personnel, nonetheless, from time to time, problems with poachers and other (more
benign) intruders have been experienced. The impact of such intrusions on the bio-
diversity of the area is impossible to quantify precisely, but it can be assumed that such
intrusions have a negative rather than a positive effect. Construction of the injector ring will
increase the security of this site, reducing all intrusions into the area to virtually none. This
greater security will have positive effects on the bio-diversity of the site.

Human access to the center of the proposed FMI will be limited because of the
physical barrier afforded by the FMI cooling ponds. In addition, gates will be installed on
the road that would circle the cooling ponds. This would assure a higher degree of
protection for the heron rookery inside the proposed FMI than currently exists, especially
protection from vandalism and poachers.

4.1.7.2 Threatened. endangered. and state-protected species. Field surveys of birds,
plants, insects, amphibians, fish and mammals were conducted by experts in the proposed
FMI construction area. These surveys did not identify any protected species in the
proposed construction area. The U.S. Fish and Wildlife Service, pursuant to the Fish and
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Wildlife Coordination Act and the Endangered Species Act, concluded that measures
proposed by DOE would "avoid any impacts to the heron rookery and negate any loss of
wetlands."

4.1.7.3 Other species. Minor, localized, short-term impacts on terrestrial and aquatic
biota will result from construction. However, after completion of ground-disturbing
construction activity, ecological systems would recolonize and restabilize. The precautions
taken for the protection of the heron rookery would also provide habitat protection for
numerous other organisms resulting in improved biodiversity of the habitat. The amount of
wetlands that would be disturbed is less than 6% of the wetlands in the nearby area. The
filled wetlands would be mitigated at a ratio of 1:1.5 which would offset any loss of
function that the wetland complex in the construction area would experience.

4.2 SHUT DOWN OF MAIN RING

As discussed in Section 2.1.1, the FMI would replace Fermilab's 20-year-old Main
Ring. With the exception of new dipole magnets, much equipment from the Main Ring
would be reused in the FMIL. Other equipment in the Main Ring/Tevatron tunnel would
remain in place. (Figure 2.1.1.1 is a photograph of the Main Ring and Tevatron tunnel.)
The dipole magnets in the Main Ring would be left in place. This allows the residual
radioactivity of the dipole magnets to decay and keeps these units available for future use as
new experiments are proposed and approved. Experience with other accelerators has
shown that magnets such as those of the Main Ring ultimately find reuse by some other
DOE program; however, the forecasting of the timing of such a transfer is sufficiently
uncertain that it is impossible to plan the details at this time. Therefore it is judged to be in
the best interest of the government to leave the unused Main Ring dipoles in place at the
present time.

4.3 NORMAL OPERATIONS OF PROPOSED FMI
4.3.1 Utilides

4.3.1.1 Electricity. As discussed in Section 2.1.2, operation of the FMI would increase
Fermilab's power consumption by approximately 25% over that consumed in FY90.
Commonwealth Edison Company supplies electricity to Fermilab and to an estimated
population of 8 million in an 11,525 square mile area of Northern Illinois. The Company
owns and operates the nation's largest network of nuclear facilities. In 1989, 83% of its
power was produced using nuclear facilities and the remainder was produced by coal
burning facilities. The system's capacity at the time of peak demand was 21,073
megawatts. This was 20% larger than the system's peak demand of 16,785 megawatts.
Thus, the Company has a significant amount of excess capacity.

The proposed 345 kV overhead power line for the FMI would be located so that
no wetland or floodplain impact would occur. The property on which the line would be
located is currently farmed and to the north of Butterfield Road. Concems have recently
arisen at U.S. EPA and in scientific journals about the possible effects of EMF from
overhead power lines on human health. The line would be 500" inside the Fermilab site
boundary and the closest occupied buildings are at least another 500’ south of Butterfield
Road. The closest occupied buildings would be 1,000' away from the power line which
would assure minimal impact from the 345 kV power line.
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4.3.1.2 mwgmmmm As discussed in Section 2.1.2.2, the
proposed FMI would be integrated into the site-wide ICW System. A new cooling pond
system would be constructed adjacent to the FMI to satisfy the FMI's cooling requirement.
FMI operation would not significantly affect Fermilab's ICW cooling water capacity since
its demand is offset by the decrease in cooling water requirements as a result of Main Ring
shutdown. As further discussed in Section 2.1.2.2, the external beamlines associated with
the fixed target program would require increased ICW usage. However, the existing ICW
System is adequate to meet this demand. Thus, there would be no significant increase in
ICW requirements.

ivity Water . As also discussed in Section 2.1.2.2, the proposed
system for connecting LCW to the proposed FMI is similar to that used in the Main Ring.
Some of the equipment used in the Main Ring LCW system would be reused. Because
LCW would not co-mingle with ICW, there is no expected contamination of cooling pond
water.

Ventilation. Dehumidification. and Air Conditioning. As discussed in Section 2.1.2.2,
because of the relatively few new structures included in the project, FMI operation would
not affect Fermilab's existing ventilation, dehumidification, or air conditioning systems or
any associated emissions.

4.3.1.3 Domestic water svstem. Section 2.1.2.3 discusses Fermilab's existing domestic
water system. Domestic water requirements for the proposed FMI would be satisfied by
connecting the F-0/MI-70 Building, the North Hatch Building and AB-5 to the existing
water system. Such extension would not significantly increase Fermilab's domestic water
consumption, particularly since, as discussed in Section 2.1.5, FMI operations would not
increase the number of Fermilab employees.

4.3.1.4 Sanitary sewer system. As discussed in Section 2.1.2.4, a sanitary sewer line
from AB-5 would be the only FMI project connection to Fermilab's existing sanitary sewer
system.

4.3.1.5 Telecommunication systems. Section 2.1.2.5 discusses Fermilab's existing
telecommunications system as well as the new systems required for FMI operations. The
installation of telephone service in FMI tunnels and service buildings would not impact
Fermilab's current systems, particularly since no additional Fermilab employees would be
required for FMI operations.

4.3.1.6 Conclusion. In summary, any increase in Fermilab's utility requirements as a
result of FMI operations would not impair the ability of public utilities to supply their
users.

4.3.2 Releases and Waste

4.3.2.1 Air Emissions. As discussed in Section 2.1.3.2, during FMI operations small
amounts of radionuclides would be emitted to the atmosphere. Nonradionuclide emissions
would also result from several automobiles and light trucks traveling per day to service
buildings in the FML.

Operating with the Main Ring accelerator as the injector to the Tevatron results in
an effective dose equivalent at the site boundary of 0.029 mrem using the computer
program AIBDOS-PC as specified in the U.S.EPA's NESHAP (40 CFR 61 Subpart H).
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The off-site dose rate at the site boundary would be 0.33 mrem/yr under typical operating
conditions with the FMI as the injector to the Tevatron. These operating conditions take
into account the maximum utilization of the FMI including accidental beam losses. Even
with conditions maximized with all accelerators, the dose would be 1 mrem/yr. Both of
these rates are well below the NESHAP standard of 10 mrem/yr applicable to members of
the general public. They are particularly insignificant when compared with the average
annual exposure due to natural background of approximately 300 mrem/yr (National
Research Council 1990). The population doses due to the Tevatron operating with the
proposed FMI are very small when compared to fluctuations in population doses due to
natural background radiations. Therefore, estimates of health effects cannot be performed
in a meaningful manner.

Because less maintenance would be required on the FMI than on the Main Ring,
FMI operations should reduce nonradionuclide emissions from automobiles or light trucks
servicing the FMI. As has been previously mentioned, no increase on the Fermilab work
force would be required.

4.3.2.2 Penetrating Radiation. Section 3.9 explains Fermilab's existing program for
keeping employee exposures to radiation as low as reasonably achievable. The key aspect
of this program is Fermilab's self-imposed guideline of limiting exposures to its employees
to less than 2,500 mrem/yr. Section 2.1.3.1 explains how the proposed project is designed
with all appropriate shielding to minimize worker and the public's exposure to penetrating
radiation. FMI operations, either alone or in combination with existing equipment, would
not significantly increase worker exposure to radiation or an exceedance of Fermilab's
2,500 mrem/yr occupational guideline. The radiation exposures to workers due to
construction, maintenance, and operation of the FMI are independent of the choice of its
location. The design improvements of the FMI and its instrumentation over its predecessor,
the Main Ring, will serve to reduce personnel exposures because of better control over
beam losses. Exposures to workers will thus continue to be ALARA and are not expected
to increase due to the construction, maintenance, and operation of the FMIL

FMI construction would incorporate all appropriate personnel shielding so that
there would be no significant increases in Fermilab employee's or the public's exposure to
penetrating radiation. Radiation doses have been calculated for normal operations and
operations using techniques verified through actual measurement at existing accelerators.
These calculations reveal that exposure at the berm surface would be less than 1 mrem/hr
for normal operational losses and <10 mrem/hr for above normal losses. Fermilab would
restrict access to areas where the proton beam interacts with other material. FMI operations
would not result in exposure which would exceed the 2,500 mrem/yr guideline. The
current DOE requirements limit the annual effective dose equivalent to workers to 5,000
mrem/year. Existing practices in the Fermilab radiation protection program have served to
keep exposures as low as reasonably achievable (ALARA). Indeed, annual effective dose
equivalents to occupational workers exceeding 1,000 mrem/yr are quite rare. These
ALARA practices will continue during construction and operation of the FMI. Radiation
doses at the site boundary are also estimated to be significantly less than 10 mrem/yr for
normal operational losses. This estimate includes all pathways of significance. The
maximum dose rate due to penetrating radiation at the site boundary will fall rapidly with
distance from inverse-square law considerations, and thus, make an insignificant
contribution to the effective dose equivalent at the location of the nearest actual residence
which is more than 500 meters away from the site boundary in the vicinity of the FMI. The
inverse-square dependence will reduce the dose by a factor of more than 300 between the
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site boundary and the nearest residence. Likewise, no measurable contribution to the
collective dose due to penetrating radiation will result from operations of the FMI.

4.3.2.3 Waste Generation. As discussed in Section 2.1.3.2, FMI operation would not
affect Fermilab's volume of regulated chemical waste, which is currently 5-6 truckloads per
year, since the FMI would replace the Main Ring. All regulated chemical waste generated
as a result of FMI operations would be disposed of in accordance with applicable state and
federal regulations and DOE requirements.

FMI operations would likely generate approximately 60 cubic yards per year of
low level radioactive material. However, 80% of this volume would be encased in concrete
shielding blocks and reused in experiments. Thus, FMI operations would require the
disposal of approximate 12 cubic yards of low level radioactive material per year (this is
less than 1 additional truckload due to FMI operations), an insignificant amount. With
operation of the FMI, Fermilab's disposal of radioactive waste would remain similar to that
of a research hospital.

4.3.2.4 Water Quality. As discussed in Section 3.6.2, accelerator operations result in
radioactivation of soils near target and beam loss areas on the Fermilab site. These
radionuclides could leach to surface water. However, given the design of target and beam
loss areas to minimize soil activation, no radionuclides have ever been detected in surface
waters or sediments on or near the Fermilab site. Because the same techniques were used
in the design of target and beam loss areas in the FMI, none are expected as a result of FMI
operations.

As discussed in Section 2.1.3.2, during FMI operations, no water would enter
Indian Creek from FMI cooling ponds except during flood conditions. However, the
volume of water entering Indian Creek under these conditions would be so large that any
heat would be dissipated and the effect on Indian Creek water quality would be
insignificant. The cooling pond water would not become contaminated from LCW. These
discharges will be covered by a NPDES permit currently in preparation.

As pointed out in 3.2.1, the climate at Fermilab requires addressing the effect of
snow and ice storms on the service roads. In order to not increase the salt content of Indian
Creek, the Fermilab procedure of selectively using road salt would be modified so that FMI
roads would have only sand applied. This would allow maintenance vehicles to proceed
safely to the service buildings around the proposed FMI during bad weather.

Effective site restoration would minimize impacts on water quality, thus
preventing significant impact on aquatic biota. In summary, FMI operations would have
no significant impacts on the quality of surface waters on or near the Fermilab site.
Accordingly, FMI operations would not impact aquatic biota or those animals dependent
upon them.

4.3.2.5 Groundwater and Soils. During accelerator operations, radioactivation of soils
occurs in target and beam loss areas. As discussed in Section 3.7, previous studies have
shown that tritium and 22Na are the principal radionuclides of concern at Fermilab. Some
soils at the Fermilab site are activated as a result of previous operations. However, this
activation has never caused any groundwater contamination.

As discussed in Sections 3.5.1 and 3.7, the Fermilab site is underlain by 65' to
80' of glacial till, primarily of low permeability clay. Although this material forms a barrier
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to the downward percolation of any water containing radioactivity, all FMI target stations
and beam loss areas have been carefully designed to minimize the risk of groundwater
radionuclide contamination. A computer model was employed to calculate the amount of
shielding required in the target and beam loss areas to minimize soil activation and to ensure
that a hypothetical user drinking 2 liters per day would not receive a committed effective
dose equivalent in excess of 4 mrem/yr, which is U.S. EPA's drinking water
standard.These controls along with the relatively slow vertically migration time for water in
the clay underlying the proposed FMI, will assure that the U.S. EPA's limit of 4 mrem/yr
for community wells is met even for a hypothetical single user of a small well drawing its
water entirely from the environs of the FMI.

As also discussed in Section 3.8.2, the computer model uses a very conservative
approach. For example, it underestimates the substantial reduction in the activity due to
downward migration. The Silurian aquifer is the most shallow aquifer used as a source of
groundwater near the proposed project. In this area, it lies at a depth of between 65' and
225'. Percolation rates for water in the Fermilab area are estimated to be about 1 meter/yr.
Because the half-life of 22Na and tritium are relatively short (2.6 years and 12.3 years,
respectively), considerable decay would occur during any downward migration.
Accordingly, it is not anticipated that FMI operation would result in any measurable
accelerator-produced radioactivity in groundwater.

4.3.3 Work Force

As discussed in Section 2.1.5, it is anticipated that FMI operations would require
no additional Fermilab employees. Thus, there would be no impacts to the area's
demography or socioeconomic effects from the estimated 20-year operation of the FMI.

4.3.4 Ecology

Operation of the proposed FMI would have little potential for impact on ecological
resources beyond those occurring during the construction phase. No bioconcentration of
radionuclides would occur; no emissions would be harmful. (See Section 4.2.2.1.)

4.3.5 Land Use

No additional Fermilab employees would be required. FMI operations would not
induce any residential or commercial development. The existing Tevatron/Main Ring
enclosure would remain intact even after the FMI becomes operational.

4.4 ABNORMAL OPERATIONS

In any facility, the potential always exists for the occurrence of unusual or abnormal
events that may have potentially harmful consequences on-site or off-site. Accelerators are
classified as "low hazard" facilities because there is no potential for catastrophic
consequences from abnormal operations.

Although the Fermilab site is not fenced, it is regulated by a security force. The
possibility for sabotage by dissident individuals or groups cannot be overlooked; however,
Fermilab is engaged in R&D and continues to maintain an open posture with respect to its
endeavors. For this reason, the likelihood of sabotage on the site, and particularly at the
proposed FMI facility, is not high and no problem of this nature has occurred in the 20-
year life-span of Fermilab. In any case, any potential act of sabotage that could be
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sustained by the FMI would involve only the disruption of operations but no detrimental
effects to the environment.

Standard fire protection systems would be provided for the FMI in accordance with
DOE and National Fire Protection Agency standards. The FMI facilities pose no unusual
threat, and no environmental consequences can be foreseen from typical industrial accidents
and natural events such as tornadoes and earthquakes.

In a facility such as the FMI, fire, lethal electric shock, and/or a radiation incident
could conceivably occur. From the radiation standpoint, there is no potential for
catastrophic consequences from any reasonably foreseeable incident. Fermilab's design
criteria specify that the largest accidental radiation dose an occupational worker could
receive due to operation of the FMI would be less than 100 mrem. This criteria assumes
the loss of the entire accelerated beam for a period of one hour at a location where workers
could potentially be exposed. Only 2 events of this type have occurred during the 20-year
history of Fermilab. The largest accidental radiation dose an occupational worker could
receive from the FMI facility will be less than the applicable exposure limit of 5000
mrem/yr for workers in controlled areas (DOE 1988b). Radiation from the FMI would be
attenuated by the shielding berm, so that at the site boundary, the dose under this low
probability accident scenario would be less than 10 mrem/yr. Such abnormal operations,
because of their short duration, do not produce significant amounts of radioactivity in soil
or groundwater. Thus, no significant off-site (or on-site) impact from a radiation accident
is expected at the FML.

There is the remote possibility of a tornado strike in the area of the FMI. Section
3.2.1 gives the probability of such an event as once in 6285 years. Most of the FMIisin a
tunnel underground, which could serve as a tornado shelter. The plan is to configure the
FMI to have entry doors interlocked and a key is contained inside a glass window box at
each entry point. In case of a tornado warning, any personnel could approach the nearest
service building, break the glass and open the door with the key which would instruct the
interlock system to turn off the accelerator, if it was operating. The people would then be
safe for the duration of the alert. Since the interlock system is adequately redundant, there
is no possibility of anyone entering the tunnel when the beam is on.

4.5 CUMULATIVE CONSTRUCTION AND OPERATIONAL CONSEQUENCES

The following sections evaluate the consequences of the proposed project in
conjunction with past operations and reasonably foreseeable future operations at Fermilab.

As discussed above, the proposed FMI would have no effect on groundwater,
surface water quality, flooding, hydrology sediments, archaeological or historic resources,
utilities, land use, work force, noise, air quality or the ecology of the area. Consequently,
there would be no additional impacts on these resources as a result of FMI construction and
operation. Moreover, none of the past or current operations at Fermilab have affected the
heron rookery. FMI construction and operation would have no cumulative effect on the
rookery were the herons to return to this area sometime in the future.

As discussed in Chapters 2 and 3, DOE has employed a very conservative design of
existing target and beam loss areas, as well as those proposed for the FMI, to minimize soil
activation and to prevent groundwater contamination. Past operations at Fermilab have had
no impact on the aquifers in the area. It is anticipated that following FMI operation, there
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will continue to be no detectable amounts of accelerator-produced radionuclides in surface
waters or their sediments, or groundwaters.

With respect to wetlands, past operations at Fermilab may have created
approximately 800 acres of wetlands. The 1964 edition of the Aurora North Quadrangle
and the 1962 edition of the Naperville Quadrangle 7.5 Minute Series topographic maps of
the U.S.Geological Survey show 100 acres of wetlands on the 6,800 acre site that was to
become Fermilab. This data probably underestimates the wetlands that existed at that time.
The SSC Environmental Impact Statement listed 900 acres of wetlands on the Fermilab site
based on the 1980 and 1982 photographs used in the National Wetland Inventory, U.S.
FWS. The proposed FMI construction will result in an overall net increase of 2.90 acres of
wetlands at Fermilab. The functional value of the wetlands on the Fermilab property should
not significantly change as a result of FMI operation.

The operation of the FMI will increase the power consumption of Fermilab by
approximately 25% to 54 megawatts. The offsite dose to a hypothetical individual at the site
boundary from Fermilab with the FMI would be 0.33 mrem/yr. The FMI operation would
increase the amount of low level radioactive material transported for disposal by 1 truckload
to a total of 2 truckload per year.

4.6 DECOMMISSIONING OF THE FMI

It is difficult to predict with any certainty the date for decommissioning the FMI
facility because of the conditions described in Section 2.1.6. A detailed decommissioning
plan for the FMI would be developed at an appropriate time in the future. The potential
environmental consequences associated with FMI decommissioning are discussed generally
in this EA. The potential FMI decommissioning impacts would be fully evaluated as
necessary in subsequent NEPA documentation. Generally, the potential radiological and
non-radiological impacts presented in this section are derived from experience gained in the
decommissioning of similar accelerators. Decommissioning of the proposed FMI would
have no effects beyond those described below even considering the effects of the
decommissioning of the Main Ring.

4.6.1 Nonradiological Effects

Nonradiological effects associated with decommissioning work would be similar to
installation of technical components during the construction phase (i.e. noise, dust, and
exhaust emissions from carrier-transporting equipment, etc.) (see Section 4.1.5).
Environmental impacts from these activities would be temporary and would have no short-
or long-term effects on the Fermilab site or neighboring areas. No special or hazardous
liquids would be required for this process. Nonradioactive solid materials would be
salvaged or disposed of in a permitted sanitary landfill.

No significant impacts on land use are expected. Interim space for temporary
storage of excess materials could be allocated in the FMI underground tunnel or in other
support buildings. Staging areas for the preparation, packaging, and carrier-loading
activities could also be accommodated within the Fermilab facilities. The enclosure and
cooling ponds would be left in place, thus avoiding any impacts associated with their
removal.

The work force for decommissioning would be small. Similarly, traffic associated
with decommissioning would be no greater than that required for construction. Therefore,
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there would be no significant socioeconomic impact to the metropolitan Chicago area, and
decommissioning would have no significant nonradiological effects.

4.6.2 Radiological Effects

The levels of induced radioactivity in the components of the FMI facility would be
available after the surveys described in Section 2.1.6.2. The dominant radioactivities
would occur from activation of the iron in the magnets. Most of the products would be
short-lived and would decay in-place during the life of the facility. At the end of the
estimated 20-year life of the facility, the estimated level of intermediate- and longer-lived
radionuclides would be millicurie amounts. These would be fixed within the accelerator
components and would decay. The production of radionuclides in other components, such
as stainless steel, concrete, and copper, would be at least 10 times lower.

Decommissioning of the FMI accelerator facility can be divided into two categories
for radiological consideration: accelerator and shielding components that can be reused at
another accelerator facility, and accelerator components that cannot be reused.

Most of the decommissioned accelerator components would be reusable. Reusable
components would have either nondetectable or very low activation levels. It is expected
that any activation products would be fixed within the materials and, thus, that only minor
surface decontamination procedures would be required. Consequently, conventional health
physics control procedures for the handling of low-level radiation during storage, shipping,
and reinstallation at another location are adequate to ensure no significant environmental
impact.

Nonreusable accelerator components are radiologically similar to those that can be
reused, but for technical or economic reasons disposal is the preferred option. The proton
targets, beam dumps and extraction equipment are expected to be in this category, but they
present no unique decontamination and decommissioning problems or potential for
significant environmental impact. Conventional health physics surveillance and control
during storage and packaging operations and shipment under DOT specifications to a DOE-
operated low-level radioactive waste disposal site, are adequate to limit the potential for
radiation dose to the public to below permissible levels.

4.7  ALTERNATIVE PROJECT LOCATION

As discussed in Section 2.2.2.1, the only other potentially viable alternative FMI
project location is inside the Tevatron. However, this alternative site would disturb a
NRHP-certified cultural archaeological site, the only such site on Fermilab property. Since
a large portion of the interior of the Tevatron enclosure is classified as wetlands by the
U.S. Fish and Wildlife Service National Wetland Inventory maps, the alternative site
would require the disturbance of approximately 27 acres of wetlands. (See Figure 2.2.2.1,
blue areas.) This potential impact on wetlands is thus much larger than that of the proposed
site.

4.8 NO ACTION ALTERNATIVE
The environmental impact of implementing the no action alternative represents a
continuation of the current conditions and trends. With or without the FMI, off site there

would be continued light industrial and suburban development at current rapid-rate,
declining large tract agriculture and pressure for suburbanization. On site there would be
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the continued use of Fermilab for high energy research and development. The no action
alternative would result in no alteration of wetlands or of the floodplain of Indian Creek.
Radioactive air emissions would not increase.
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FEDERAL AND STATE AGENCIES

Agency

Permits
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LTC Randall R. Inouye, P.E.
Department of Army

Chicago District, U.S. Corps of Engineers

111 North Canal Street
Chicago, IL 60606-7206

Mr. James E. Evans, P.E.
Chief, Construction-Operations Division

Mr. John Rogner
(No longer with COE)
Chief, Regulatory Functions

Ms. Pamela Benjamin
Regulatory Functions Branch
Phone: (312) 353-8213

Ms. Constance Hunt
(No longer with COE)
Construction Operation Division

Section 404, Nationwide 26
Permit No. 3499102

COE contact person

Initial COE contact person

Mr. Paul Mauer, Jr., P.E.
Illinois Dam Safety Section
Illinois Dept of Transportation
Division of Water Resources
2300 South Dirksen Parkway
Springfield, IL 62764

Mr. Gary Jereb, P.E.

Acting Chief Northwestern Illinois
Illinois Department of Transporation
Division of Water Resources

201 West Center Court
Schaumburg, IL 60196-1096

Mr. Kabbes, P.E.
Illinois Dam Safety Section

Section 70 (Flood control) and
Section 70a (construction of Class III dam)
(Rivers, Lakes and Streams Act)

Mr. Thomas G. McSwiggin, P.E.
Manager, Permit Section

Division of Water Pollution Control
Ilinois Environmental Protection Agency
P.O.Box 19276

Springfield, IL 62794-9276

April 15, 1992

Section 401, Water Quality Certification.
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Permits (continued)

Agency

Action Requested

Mr. Bruce Yurdin

Division of Water Pollution Control
Ilinois Environmental Projection Agency
2200 Church Road

Springfield, IL 62706

Phone (217) 782-1696

Mr. David Kee

Director, Air & Radiation Division
U.S. Environmental Protection Agency
Region V (S5AC-26)

230 South Dearborn Street

Chicago, IL 60604

Mr. Michael H. Murphy
Air & Radiation Division

Application for Permit to Construct

40 CFR Part 61.07

Radionuclides National Emission Standards
for Hazardous Air Pollutions

(NESHAP)

(312) 353-6686

Donald E. Sutton, P.E.

Manager, Permit Section

Division of Air Pollution Control

Illinois Environmental Protection Agency
P.O.Box 19276

2200 Church Road

Springfield, IL 62794-9276

Mr. Bhara Mathur, P.E.

Acting Manager, Permit Section

Division of Air Pollution Control

Illinois Environmental Protection Agency
1340 North Ninth Street

Springfield, IL 62702

Application for Permit to Construct
IL Adm. Code 201.142
NESHAP

Mr. Ronald Darden
U.S.Dept of Agriculture
Soil Conservation Service
1900 Fox Drive
Champaign, IL 61820

Mr. Thomas Ryterske
U.S.Dept of Agriculture
Soil Conservation Services
2N545 South Randall Road
St. Charles, IL 60174

April 15, 1992

Farmland Conversion Impact Rating
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FEDERAL AND STATE AGENCIES

Consultations
Agency Consultation Requested
Mr. Richard C. Nelson Consultation in accordance with Fish and
Field Supervisor and Wildlife Coordination Act
U.S.Fish and Wildlife Service
1830 Second Avenue, Second Floor
Rock Island, IL 61201
Mr. Gerald Bade
U.S. Fish and Wildlife Service
Mr. Brent Manning, Director Consultation in accordance with Fish and
Illinois Department of Conservation Wildlife Coordination Act
Lincoln Tower Plaza
424 South Second
Springfield, IL 62701-1787
Mr. Mark Frech Previous Director
Mr. William Wheeler 106 Determination of No Effect

State Historical Preservation Officer
Illinois Historic Preservation Agency
Old State Capital Building
Springfield, IL 60701

Mr. Theodore W. Hild
Deputy State Historic Preservation Officer

Ms. Paula Cross
Staff Archaeologist
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FEDERAL AND STATE AGENCIES
Illinois Technology Challenge Grant

Agency Support

Governor Jim Edgar Recommended acceptance of draft
Office of the Governor Environmental Assessment

State of Illinois

Springfield, IL 62706

Mr. David Gross

Governor's Science Advisory Committee
State of Illinois Center

100 West Randolph Street - Suite 11-600
Chicago, IL 60601

Mr. John J. Straus, Jr.

Tllinois Dept of Commerce and Community Affairs
Office of Technology Advancement and Development
State of Illinois Center

100 West Randolph Street - Suite 3-400

Chicago, Illinois 60601

Ms. Rebecca Lopez, Program Manager Illinois Technology Challenge Grant funding
Technology Challenge Grant Program for the Project.
State of Illinois Center

100 West Randolph Street - Suite 3-4000
Chicago, IL 60601

Mr. Steven McClure Illinois Technology Challenge Grant
Director of the Illinois Department of No. (91-82104)

Commerce and Community Affairs

620 East Adams Street

Springfield, IL 62706

Mr. Frank M. Beaver

Illinois Dept of Energy and Natural Resources
325 West Adams Street - Third Floor
Springfield, IL 62704
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Consultant

CONSULTANT REPORTS

Mr. Robert F. Betz
Northwestern Illinois University
Chicago, Illinois

Ms. Victoria Byre

Chicago Academy of Sciences
2001 North Clark Street
Chicago, IL 60614

Dr. Daniel R. Ludwig
Consulting Mammalogist
P.O.Box 82

Wood Dale, IL 60191

April 15, 1992
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Dr. Rochelle Lurie

Midwest Archaeological Research Services
18906 Hebron Road

Harvard, IL 60033

Mr. Ron Panzer
16248 South Grove Avenue
Oak Forest, IL. 60452

Mr. Donald Stillwaugh, Jr.
117A Rob Roy Lane
Prospects Heights, IL 60070

Integrated Lakes Management

90 LeBaron
Waukegan, IL 60085
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CONSULTANT SUPPORT

Consultants Action Requested
Dr. Courtney T. Hackney Corps permit application

Coastal Ecologist-Wetland Consultant
Route 1, P.O.Box 382R
Rocky Point, NC 28457

Mr. David J. Engel Environmental Assessment support
Sidley & Austin

One First National Plaza

Chicago, IL 60603

Mr. Nicholas Textor Corps permit application
Envirodyne Engineers, Inc.

168 North Clinton

Chicago, IL 60606

Ms. Elisabeth Benjamin Consultation
Envirodyne Engineers, Inc.

168 North Clinton

Chicago, IL 60606

Mr. Chris Whelan Consultation
Morton Arboretum

Rte 53

Lisle, IL 60532

Dr. Michael D. Wiant Consultation on IL-SSC proposal relating
Anthropology Section to project

Illinois State Museum

Springfield, IL 62706

Mr. John Kempton Consultation on site soil borings for site
Illinois State Geological Survey characterization
615 East Peabody Drive

Champaign, IL 61820-7004

Ms. Patti L. Malmborg Consultation
State Natural History Survey Division

Illinois Dept of Energy and Natural Resources

607 East Peabody Drive

Champaign, IL 61820
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APPENDIX A

CORRESPONDENCE WITH STATE AND
FEDERAL

AGENCIES



Dr. Dennis Theriot, Associate
Director for Technology
Fermilab

P. O. Box 500

Batavia, Illinois 60510

Dear Dr. Theriot:

SUBJECT: SECTION 404, NATIOKNWIDE PERMIT NUMBER 26 FOR THE FERMILAB
MAIN INJECTOR PROJECT APPLICATION NUMBER 3499102

Attached for your information and use ie a signed copy of the
subject Department of the Army Permit along with a USCOE Notice of
Authorization that must be conspicuously displayed at the work site.

Sincerely,

ey © MRAVOA

e

i ¥

andrew E. Mravca
Area Manager

Enclosure:
As stated

cc: J. Peoples, w/o encl.
K. Stanfield, w/o encl.
S. Holmes, w/o encl.
B. Fowler, w/encl.
D. Cossairt, w/encl.

be: D. Goldman, OM, w/o encl.
T. Crawford, AMLM, w/o encl.
S. Silbergleid, OCC, w/o encl.
V. Prouty, OCC, w/encl.
N. Hansen, BAO, w/encl.
J. Hess, ER-20, GTN, w/o encl.
J. Oo'Fallon, ER-22, GTN, w/o encl.
O. Goktepe, ER-22, GTN, w/encl.
J. Farley, ER-8.2, GTN, w/o encl.
C. Hickey, ER-8.2, GTN, w/encl.
G. Charlton, ER-223, GTN, w/o encl.
T. Bhatia, ER-223, GTN, w/encl.
D. Lehman, ER-65, GTN, w/oO encl.
S. Tkaczyk, ER-65, GTN, w/o encl.



DEPARTMENT OF THE ARMY PERMIT

Permittee U.S. Department of Energy
Application No. 3499102
Issuing Office Chicago District

DEFINITIONS: The term “you" and its derivatives, as used in this permit, means the permittee or any future transferee. The term
“permit", as used in this authorization, refers to the Department of Army's nationwide permit program. The term “this office"
refers to the appropriate district or division office of the Corps of Engineers having jurisdiction over the permitted activity
or the appropriate official of that office acting under the authority of the commanding officer.

You are authorized to perform the work in accordance with the terms and conditions specified below.

Project Description: Proposed fill of 7.1 acres of wetlands, including 1.4 acres of temporary fill, in the construction of a
Main Injector Facility, as described in permit application #3499102, dated January 2, 1990, and plans entitled "Wetlands Impact
Plan", dated May 1, 1990 and "Proposed Corditions Plan", dated September 27, 19%90.

Project Location: Fermi National Accelerator Laboratory near the town of Batavia, Kane County, Illinois.

Permit Conditions:
General Conditions:

1. The above described work is authorized under the provisions of Nationwide Permit #26 and is therefore subject to all
applicable conditions contained in 33 CFR 330 (attached). This verification will be valid until the nationwide r--7*g ic
modified, reissued, or revoked. ALl the nationwide permits are scheduled to be modified, reissued or revoked prior to 13 January
1992. It is incumbent upon you to remain informed of changes to the nationwide permits. We will issue a public notice
announcing the changes when they occur. Furthermore, if you commence or are under contract to commence this activity before the
date the nationwide permits is modified or revoked, you will have twelve months from the date of this modification or revocation
to complete this activity under the present terms and conditions of this nationwide permit.

2. You must comply with the Illinois Environmental Protection Agency's conditions (attached), as stated in their December 13,
1990 water quality certification for the project under Section 401 of the Clean Water Act (Public Law 95-217).

Special Conditions:

1. This permit does not obviate the need for you to secure all other permits or authorizations as may be required by local,
state and other federal agencies. The responsibility for identifying and securing all such permits or authorizations lies solely
with you. Further, this permit is without force or effect until all such other permits or authorizations are secured.

2. You must notify Ms. Pamela Benjamin of the Regulatory Functions Branch, Chicago District, U.S. Army Corps of Engineers, 111
North Canal Street, Chicago, Illinois 60606, telephone number 312/353-8213, at least five days prior to the commencement and

completion of work authorized herein.

3. You must allow representatives from this office to inspect the authorized activity at any time deemed necessary to ensure
that it is being or has been accomplished in accordance with the terms and conditions of your permit.

4. A detailed mitigation plan, including an implementation plan and schedule of completion, & re-vegetation plan, a five year



management and monitoring plan, a detailed grading plan with appropriate cross sections and a comprehensive erosion control plan,
shall be submitted to the Corps of Engineers for review and approval prior to commencement of construction activities.

5. You shall not conduct any construction activities in sensitive areas adjacent to the Heron Rookery during the designated
nesting season (15 February - 15 August) until such a time that it has been determined by a qualified person(s) that the Heron
have permanently abandoned this site. Documentation of such event must be provided to this office.

6. You must submit any revisions of the engineering or mitigation plans to this issuing office for approval before work is
begun.

7. You shall be responsible for all work which is conducted and for ensuring that the contractor and/or workers executing the
activity(s) authorized by this permit have knowledge of the terms and conditions of the authorization. The permittee shall
insure that a copy of the permit document is at the project site throughout the period work is underway.

8. You shall submit proposed performance standards for wetland revegetation work to this office for review and approval prior
to the commencement of construction in wetland. These standards shall include monitoring for at least three complete growing
seasons following revegetation. These standards shall be the basis for acceptance of the wetland revegetation mitigation. It
shall be the permittee's responsibility to collect all data necessary for the District Engineer to determine compliance with the
performance standards. In the event these standards are not met, it shall be the permittee's responsibility to take necessary
corrective measures, including but not limited to, replanting and regrading, to comply with the performance standards. The
District Engineer's determination is final with respect to acceptance of the wetland revegetation work.

9. All soil erosion control measures shall be properly installed and functioning prior to the commencement of construction.
10. You will arrange to have a qualified person make periodic inspections of the site during construction to ensure that the
erosion control measures employed are functioning properly. Inspections will be no less than monthly. Monthly inspections
reports detailing the results of the previous month's inspections along with representative photographs, shall be submitted to

this office.

11. As-built plans shall be submitted after the construction of the mitigated -jetland is complete and prior to seeding.

Further Information:
1. Congressional Authority. You have been authorized to undertake the activity described above pursuant to Section 404 of the
Clean Water Act (33 U.S.C. 1344).
2. Limits of this authorization.
a. This permit does not grant any property rights or exclusive privileges.
b. This permit does not authorize any injury to the property or rights of others.
c. This permit does not authorize interference with any existing or proposed Federsl project.
3. Limits of Federal Liability. The Federal Government does not assume any liability for the following:
a. Damages to the permitted project or uses thereof as a result of other permitted activities or from natural causes.

b. Damages to the permitted project or uses thereof as a result of current or future activities undertaken by or on the
behalf of the United States in the public interest.

c. Damages to persons, property, or to other permitted or unpermitted activities or structures caused by the activity
authorized by this permit.
-2-



d. Design or construction deficiencies associated with the permitted work.

e. Damage claims associated with any future modifications, suspension, or revocation of this permit.

4. Reliance on Applicant's Data. The determination by the issuing office that this activity complies with terms and conditions
of a nationwide permit was made in the reliance on this information you provided.

5. Reevaluation of Permit Decision. The Corps of Engineers may reevaluate its decision on this permit at any time the
circumstances warrant. In addition, this office may reevaluste. the determination that the project qualifies under a nationwide
permit. Circumstances that could require a reevaluation include, but are not limited to, the following:

8. You fail to comply with the terms and conditions of this permit.

b. The information provided by you in support of your permit application proves to have been false, incomplete, or inaccurate
(see 4 above). *

c. Significant new information surfaces which were not considered in reaching the original interest decision.

Such a reevaluation may result in a determination that it is appropriate to use the suspension, modification, and revocation
procedures contained in 33 CFR 325.7 or that this project no longer qualifies under a nationwide permit and that an individual
permit is required.

Your signature below, as a permittee, indicates that you accept and agree to comply with the terms and conditions of this permit.

RMITTEE)

L.z 32, / T2/
y‘ra e

This authorization becomes effective when the Federal official, designated to act for the Secretary of the Army, has signed
below.

LN /E%«r‘ 12 O, 4

(DATE) O
Randall R. Inouye, B.E.

Lieutenant Colonel, \U.S. Army
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@ Illinois Environmental Protection Agency - P.O. Box 19276, Springfield. IL 62794-9276

217/782-1696

U.S. Department of Energy (Kane County) Main Injector Facility -- Indian Creek

Loc #C-885-90 [CoE Appl. #3499102]

June 4, 1991

!t‘ @ﬁ%“\'—;r";’,
Department of the Army f ﬂ‘i_‘_;_:-_.';-“,.‘\.—_-.?_;-_-; '
Chicago District £y
Corps of Engineers ree o 0 |QC
River Center Building kY 1
h 11 = .
Ll ey -  RZZTCLIOAY EQNCTICHS BRANCH |

Chicago, IT1linois 60604

CRICAGO DISTRICT

Gentlemen:

This Agency received a request on September 11, 1990, from the U.S. Department
of Energy requesting necessary comments for environmental consideration
concerning the construction of the main injector facility at Fermi National
Laboratory, involving the construction in wetlands adjacent to Indian Creek,
the relocation of two creek segments and the construction of a wetland
mitigation area. We offer the following comments.

Based on the information included in this submittal, it is our engineering
judgment that the proposed project may be completed without causing water
pollution as defined in the I1linois Environmental Protection Act, provided
the project is carefully planned and supervised.

These comments are directed at the effect on water quality of the construction
procedures involved in the above described project and is not an approval of
any discharge resulting from the completed facility, nor an approval of the
design of the facility. These comments do not supplant any permit
responsibilities of the applicant towards this Agency.

This Agency hereby issues certification under Section 401 of the Clean Water
Act (PL 95-217), subject to the applicant's compliance with the following
conditions:

1. The applicant shall not cause:

a. violation of applicable water quality standards of the Illinois
Pollution Control Board, Title 35, Subtitle C: Water Pollution Rules
and Regulations; ' -

b. water pollution as defined and prohibited by the ITlinois
Environmental Protection Act; and

¢. interference with water use practices near public recreation areas or
water supply intakes.

2. The applicant shall provide adequate planning and supervision during the
project construction period for implementing construction methods,
processes and cleanup procedures necessary to prevent water pollution and
control erosion.
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_ % Illinois Environmental Protection Agency - P.O.Box 19276, Springfield. IL 62794-9276

Page 2
s

3. Any spoil material E;bavated, dredged or otherwise produced must not be
returned to the waterway but must be deposited in a self-contained area in
compliance with all State statutes, regulations and permit requirements
with no discharge to the waters of the State unless a permit has been
issued by this Agency. Any back filling must be done with clean material
and placed in a manner to prevent violation of applicable water quality
standards.

4. All areas affected by construction shall be mulched and seeded as soon
after construction as possible. The applicant shall undertake necessary
measures and procedures to reduce erosion during construction. Interim
measures to prevent erosion during construction shall be taken and may
include the installation of staked straw bales, sedimentation basins and
temporary mulching. A1l construction within the waterway shall be
conducted during zero or low flow conditions.

5. The applicant shall implement erosion control measures consistent with the
“Standards and Specifications for Soil Erosion and Sediment Control"
(IEPA/WPC/87-012).

6. The channel relocation shall be constructed under dry conditions and
stabilized to prevent erosion prior to the diversion of flow.

7. This certification becomes effective when the Department of the Army,
Corps of Engineers, includes the above conditions #1 through 6 as
conditions of the requested permit issued pursuant to Section 404 of PL.
95-217.

This certification does not grant immuﬁity from any enforcement action found

necessary by this Agency to meet its responsibilities in prevention,
abatement, and control of water pollution.

Very truly yours,
B 3 c - ~
WS = "?2;??41.
< Homas G. McSwiggin, P.E.
Manager, Permit Section
Division of Water Pollution Control

TGM:BY:jab/1728q/16-17

cc: IEPA, DWPC, Records Unit
DWPC, Field Operations Section, Region 2
IDOT, Division of Water Resources, Schaumburg
USEPA, Region V
U.S. Dept. of Energy
Envirodyne Engineers, Inc.



NATIONWIDE PERMIT 330.5(a)(26) CONDITIONS

DISCHARGES OF DREDGED OR FILL MATERIAL INTO: NON-TIDAL RIVERS, STREAMS, AND
THEIR LAKES AND IMPOUNDMENTS, INCLUDING ADJACENT WETLANDS, THAT ARE LOCATED
ABOVE THE HEADWATERS; AND OTHER NON-TIDAL WATERS OF THE UNITED STATES, INCLUDING
ADJACENT WETLANDS, THAT ARE NOT PART OF A SURFACE TRIBUTARY SYSTEM TO INTERSTATE
WATERS OR NAVIGABLE WATERS OF THE UNITED STATES (i.e. ISOLATED WATERS)

L ‘That the I11inois Environmental Protection Agency has issued water quality
certification for the discharge under Section 401 of the Clean Water Act.

2. That any discharge of dredged or fill material will not occur in the
proximity of a public water supply intake.

3. That any discharge of dredged or fill material will not occur in areas of
concentrated shellfish production.

4. That the activity will not jeopardize a threatened or endangered species as
identified under the Endangered Species Act, or destroy or adversely modify the
critical habitat of such species.

5. That the activity will not significantly disrupt the movement of those
species of aquatic 1ife indigenous to the waterbody.

6. That any discharge of dredged or fill material will consist of suitable
material free from toxic pollutants in toxic amounts, pursuant to Section 307 of
the Clean Water Act.

7. That any structure or fill authorized will be properly maintained.

8. That the activity will not occur in a component of the National Wild and
Scenic River System.

9. That the activity will-not cause an unacceptable interference with
navigation.

10. That, if the activity may adversely affect historic properties which the
National Park Service has 1isted on, or determined eligible for listing on, the
National Register for Historic Places, the permittee will nctify the district
engineer.

11. That the best management practices listed on Attachment A shall be followed
to the maximum extent practicable.

1f the above conditions cannot be met an individual or regional permit will be
required.



ATTACHMENT A

NATIONWIDE PERMIT MANAGEMENT PRACTICES (33 CFR 330.6)
1. Discharges of dredged or fill material into waters of the United States
shall be avoided or minimized through the use of other practical alternatives.
2. Discharges into spawning areas during spawning seasons shall be avoided.
3. Discharges shall not restrict or impede the movement of aquatic species
indigenous to the waters or the passage of normal or expected high flows or
cause the relocation of the water unless the primary purpose of the fill is to
impound waters.
4, If the discharge creates an impoundment of water, adverse impacts on the
aquatic sysiem caused by the accelerated passage of water and/or the restriction
of its flow shall be minimized.
5. Discharges into wetland areas shall be avoided.

Heavy equipment working in wetlands shall be placed on mats.

Discharges into breeding areas for migratory waterfowl shall be avoided.

[90] ~J (o )]
® . .

A1l temporary fills shall be removed in their entirety.
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LTC Randall R. Inouye, P.E.
Department of the Army

Chicago District, Corps of Engineers
111 North Canal Street

Chicago, IL 60606-7206

Dear LTC Inouye:

SUBJECT: SECTION 404, NATIONWIDE PERMIT NUMBER 26 FOR THE FERMILAB
MAIN INJECTOR PROJECT APPLICATION NUMBER 3499102

Thank you for your June 26, 1991, letter transmitting two copies
of the nationwide permit for the subject project. I have signed and I
am returning to you both copies of the permit. I understand that upcn
receipt you will sign and return one COpY to me for my records.

Sincerely,

ORIGINAL SiGNED BY

ANDREW E LIRAVCA

e T
[

‘Andrew E. Mravca
Area Manager

Enclosures:
Two signed copies of Corps 404 permit

cc: P. Benjamin, w/o encl.
J. Peoples, w/o encl.



DEPARTMENT OF THE ARMY
CHICAGO DISTRICT, CORPS OF ENGINEERS

111 NORTH CANAL STREET

CHICAGO, ILLINOIS 80806-7208

REPLY TO June 26, 1991
ATTENTION OF

Regulatory Functions Branch
3499102

SUBJECT: Proposed Fill of 7.1 Acres of Wetlands, Including 1.4
Acres of Temporary Fill, in the Construction of the Main Injector
Facility at Fermi National Accelerator Laboratory, Batavia, Kane
County, Illinois

U.S. Department of Energy
Batavia Area Office

P.0. Box 500, MS #118
Batavia, Illinois 60510

Dear Sir or Madam:

We have received the June 4, 1991 Section 401 water quality
certification issued by the Illinois Environmental Protection
Agency (IEPA) for your project. This certification was issued in
response to our May 7, 1991 acknowledgement letter. Based on our
evaluation of the wetland mitigation plan, this office has made
the determination that, with special conditions, your project is
authorized by the existing Department of the Army nationwide
permit found at 33 CFR 330.5(a).

Two copies of your nationwide permit for the subject project
are enclosed. If the terms and special conditions of the permit
are acceptable, please sign both copies on the line above the
word "PERMITTEE" and return them to this office. Upon receipt, I
will sign both copies and return one to you for your records.

Please read the permit conditions carefully before signing.
Your signature constitutes your specific agreement to all terms
and conditions of the permit. Pay particular attention to
special condition "1". This permit is without force and effect
until all other permits or authorizations from local, state or
other federal agencies are secured. Failure to meet anyE?f the
conditions may result in the reevaluation of the determlgFtlon



that the project qualifies under a nationwide permit. If you
have any questions about your permit, please contact Ms. Pamela
Benjamin of the Regulatory Functions Branch, at 312/353-8213.

Sincerely,

| dedatd

Randall R. F
Lieutenant| Colonel, U.S. Army
District ERgineer

Enclosures
Copies Furnished:

IDOT/DWR (Kabbes)

IEPA (Yurdin)

USFWS (Bade)

Department of Energy (Mravca)
Envirodyne (Benjamin)



DEPARTMENT OF THE ARMY
CHICAGO DISTRICT, CORPS OF ENGINEERS

111 NORTH CANAL STREET

CHICAGO, ILLINOIS 80808-7208

REPLY TO
ATTENTION OF 7 May 1991

Regulatory Functions Branch
3499102

SUBJECT: The Proposed Construction of the Main Injector Facility
at Fermilab located in Sections 25 and 36 of Range 8 East of
Township 39N, Batavia Township, Kane County, Illinois

Mr. Andrew E. Mravca, Area Manager
U.S. Department of Energy

Batavia Area Office

P.0. Box 500, MS #118

Batavia, Illinois 60510

Dear Mr. Mravca:

This will acknowledge receipt of your September 10, 1991
permit application for the subject project. Based upon our
review of your plans, it is our determination that a Department
of the Army authorization under Section 404 of the Clean Water
Act will be required.

Before we can process your application, the Illinois
Environmental Protection Agency (IEPA) must issue water quality
certification under Section 401 of the Clean Water Act. This
.procedure applies to projects that ‘would affect less than ten
acres of isolated waters or waters that are located above the
headwaters, which is defined as the point on a stream above
which the average annual flow is less than five cubic feet per
second. Your project is located above the headwaters of Indian
Creek and would affect isolated wetlands in the Indian Creek
watershed.

By copy of this letter, IEPA will be informed that water
quality certification must be issued before we can process your
application. Questions concerning this certification can be
addressed directly to Mr. Bruce Yurdin; IEPA; Division of Water
Pollution Control; 2200 Churchill Road; Springfield, Illinois
62706 telephone 217/782-1696.

Following the issuance of water quality certification we will
decide whether to authorize the projfect immediately under an
existing nationwide permit or to process the applicaticn under
individual permit procedures. This decision will be made after
consulting with the U.S. Fish and Wildlife Service. Based ca the
proposed mitigation plan, the project will probably qualify for a
nationwide permit.



If you have any questions, please contact Ms. Pamela Benjamin
of the Regulatory Functions Branch, telephone 312/353-8213.

Sincerely,

Jo D. Rogner
Chief, Regulatory Functions
Branch

Copies Furnished:

IDOT/DWR (Kabbes)

IEPA (Yurdin) :
U.S. Development of Energy (Stephen Homes, Project Manager)




DEPARTMENT OF THE ARMY
CHICAGO DISTRICT, CORPS OF ENGINEERS

111 NORTH CANAL STREET

CHICAGO, ILLINOIS 60606-7206
REPLY TO
ATTENTION OF February 5, 1992

Construction-Operations Division
Regulatory Branch
003499102

SUBJECT: Proposed Fill of 7.1 Acres of Wetlands, Including 1.4
Acres of Temporary Fill, in Association with the Construction of
the Main Injector Facility at Fermi National Accelerator
Laboratory, Near the Town of Batavia, Kane County, Illinois

Mr. Andrew Mravca

U.S. Department of Energy
Batavia Area Office

P.O. Box 500, MS #118
Batavia, Illinois 60510

Dear Mr. Mravca:

In response to your letter dated December 20, 1991, this
office has reviewed and approved the "Wetland Mitigation Plans"
submitted on November 18, 1991 and November 21, 199:1 for the
subject project. Approval of these mitigation plans is in
compliance with special conditions 4 and 8 of your Department of
the Army permit number 003499102. Any modifications to these
plans, however, should be submitted to the Chicago District for
re-evaluation.

This office has also reviewed, and has no objections to your
request to extend your Department of the Army permit. The
extended permit will now expire on June 26, 1993. All other
terms and conditions of the original permit remain in full force
and effect. Again, any modification to the permitted project
will require review and approval by the Chicago District prior to
the commencement of the modification activities.

It is your responsibility to obtain any required state or
local approvals for the extension, if required, before commencing
any work. If you have any questions, please contact Ms. Pamela
Benjamin of the Regulatory Branch, telephone number 312/353-
8213

Sincerely,

A

James E. Evans, P.E.

Chief, Construction-Operations
Division



Department of Energy

Batavia Area Office
Post Office Box 2000
Batavia, lllinois 60510

SEP & 1%

Mr. John Rogner

Acting Chief, Regulatory Functions
U.S. Army Corps cf Enginesrs

111 North Canal Street

Chicageo, Illinois 60606-7206

Dezr Mr., Rogner:

SUBJECT: U.S. DEPARTMENT OF ENERGY (DOE) REQUEST FOR SECTION 404
NATIONWIDE 26 JOINT PERMIT APPLICATION FOR THE FERMILAB MAIN
INJECTOR PROJECT AT FERMI NATIONAL ACCELERATOR LABORATORY

nclosed for your action is a copy of the subject Joint Permit
Application for the Fermilab Main Injector project. By copy of this
letter we are forwarding a copy of the permit application to the
Illincis Department of Transportation and the Illinois Environmental
Protection Agency. This application and the supporting documentation
has been reviewed by Courtney T. Hackney, PH.D., Coastal Ecologist -
Wetland Consultant.

In addition to applying for the U.S. Army Corps of Engineers (COE)
permit, we plan to coordinate other environmental issues with the
following organizations:

1. ©State of Illincis Environmental Protection Agency,
Division of Air Pollution Control for an Application of
Permit to Construct pursuant to Illinois Administrative Code
201.142 regarding air quality emissions

2. U. S. Environmental Protection Agency for an application for
Approval to Construct under Radionuclides Nationzl Envirconmonizl
Standards for Hazardous Air Pollutants (NESHAP), 40 CFR, Part 61;
and the

3. Illinois Advisory Council on Historic Preservation and the
Illinois State Historical Preservation Qfficer (SHPQ)

Our current plan is to prepare an Environmental Assessment for this
project in accordance with the National Environmental Policy Act.



SEP 8 1890

Mr. John Rogner - B =

If you have any questions or would like to have a meeting to discuss
this Jeint Permit Application request, please contact Mr. Norman Hansen,
P.E. at (708)840-3281).

Sincerely,
ORIN..\\L«-' St GNFZJ :,

ANDREW E, MRAYCA

Andrew E. Mravca
Area Manager

Enclosures:
As stated

cc: Illinois Department of Transportation
Division of Water Resources
2300 South Dirksen parkway
Springfield, IL 62764
Attention: Mr. Paul Mauer, P.E.
Dam Safety Section

Illinois Environmental Protection Agency

Division of Water Pollution Control

2200 Church Recad

Springfield, IL 62706

Attention: Mr. Terry A. Sweitzer, P.E.
Manager, Permit Section

bc: Fermilab

J. Peoples
D. Theriot
S. Holmes
W. Fowler

Office of Energy Research

0'Fallon, ER-22, GTN

Charlton, ER-223, GTN

Lehman, ER-65, GTN

Farley, ER-NEPA Compliance Cfficer, ER-8.2, GTN

O m o

Chicago Operations Office

Goldman, AMLM

Hansen, BAQ

Kennedy, AMSS

Flannigan, ESHD

Freeman, ESHD

Nelsen, CH-NEPA Compliance Officer, ESHD
Prouty, 0OCC

Pitchford, OCM

O rr=soL=20



1. Arplicatior Kusher (To be assigned by Agency) 2. Lste 3. For Agency uee only
(Dste Received)
&, 5 September 90
Lay Month Year
4. ®Name anc address of applicant 5. MName, adcress, and title n- sut*y “fzei =gent
U. 3. Department of Energy Andrew E. Mravca, Area Manager

‘etavia Area Office Batavia Area Office
~.0. Box 500 - Mail Stop 118 P.0. Box 500 - Mail Stop 118
Batayia, IL .60510 Batavia, IL 60510

Teieptione "mo é busipess ]l‘.bul'l Telephone no. during business hours

wec (708 40-328 ac (708 840-3281
A ( ) AT ( )

t. Describe Ir cetall the proposec actiiviiy, 1ts purpose, ant intended use. 1f adéitional space it needed, atlach addi:ional Eupport
infornsiion to each agency applicatien.

See Attachment A

7. haoes, sccTesees, and telephont numbers of all acicining and potentially affected properiy owners, including the owner of subject
preperty Lf different from applicant.

The entire project is ‘within property owned by the Department of Energy.
See Attachment B for the list of adjoining and potentially affected
property Owners.

b, location of activity legal Deecripiion:
Aidress:
. , ) 25 & 36 39N 8E 3
Fermi National Accelerator Laboratory 7 o o = T

Sireet, roed, or ciher descripiive location
Tex Assessor's Description (4f kneowm):

Ratavia

il ©T Near LI1Y Or Llowm

- Fap Moo Subciv. ho. et Moo
Kane IL 60510
County ! State cip Code Ksze of watervay a1t locetfon of the aztivity

10-1-1991 9-30-1994

Dete wctivity i expected te be completed

l §. Daze activizy is proposed to co=ence

10. Is any porticc of the activity for woich suthotizalion 15 scught Dow COmpiet=! Yes A No 1f answer is “Yes  give resE0TE in Lhe

Tecark section. fonth and Year the activity wae cozplieled Indicate the existing work on drawings.

| lle List al) spprovals or certifications required by other federal, intersier:, Siate, of Jocal agencies for any siruciuTes, cocoeilruciion,
discherges, deposize, or other activities described in this sppliceszien. 1If “his foro is being used for coacurrent application tc the
Corpe of Exgineers, Illincis Depariment of Traneperiscion, and 1llinole =Zovirocmenial Protection Agency, these agencles need not be licied.

l Issuing Azency Tvpe Azproval ldentification Np, Imte of Avplication Sate ef Azrrevel
e e T e ———— e, . it S LBl o o cicd
None

12. Hag emy agenzy

deniel approval for the sctivity described hereiz or for any aciivity ditectly related to the activity cdescrineld rerTelin.
| Yes X Mo (1f "Yes™, explain in resarks.)
13, Rezatrs This application was prepared by Envirodyne Engineers, Iuc.,

168 N. Clinton, Chicago, IL 60510 ATTN: Nicholas Textor

la, Avpilcation fs hereby msde for aulhorizations cf the actliviiiet drkcribed tereic. 1 certlly that ] az fac:liar with the inicrmatico
conialined In the applicatlon, and that to the bes: of =y knowiedge and belief, such inforeaticn (s TTue, cozpiele, and accuTatle.
" further certify that 1 poecsesc the authority te undertaie the proposed

: Tplicran uwiheriz =
L rew E. MrawTa, A7&4 ‘Mihager

KCF FOR™ 026
JUNE &)
CORPS OF ENGINEERS COPY - SEE JURISDICTIONAL MAP FQR ADDRESS



llinois Department of Transpoftation

Division of Water Resources

2300 South Dirksen Parkway/Springiielc, llinois/62784

October 1, 1990

Mr. Andrew Mravca

U.S. Department of Energy
Batavia Area Office

P.0. Box 500, Mail Scop 118
Batavia, Illinois 60310

RE: Application for Permit
Fermilab Main Injactor

Dear Mr. Mravca:

I have reviewed the application and
your September 6, 19593 letter to Mr
noted under Floodplains om pege 6,

preliminary design report.

Based on oy review, I have the foll

report subaitted under coDY of
. John Rogner of the Corps-. Ls
the report has been reviewed as &

owing comments:

1. The project will be permitted under Sections 70 and 70a of
the Rivers, Lakes and Streaas Act. Saction 70 pertaims to

obstruction of flood flows.
construction of dams.

2. The project, as prooosed, 1s
both Sections. The finzl is
upon the ability to develap
which meet the requirements

3. The dam structure is provisi
size, Class III dam in accor
Construction aad Maintonance

Section 70z pertains to the

conceptually acceptable under

suance of a permit will depend
final plans and specifications
of the rules.

onally classified as a small
dance with the "Rules for
of Dams”- (copy ezcicsed).

As the details of the design are fipnalized, the materials required

for the dam safety perait should be
requirements are sumzarized oo page

submicted to this office. Those
s 25 and 26 of the Rules. Your

consultant, Envirodyne Engineers, has worked with this office in the

past and 1is aware of our permit req

If you have any questioas regarding
for our permit, please contact me &

Siggerely, ;

c

Paul Mauver, Jr., P.E.
I1linois Dam Safety Section
Encl.

PM:pw/1571R

cc: Mr. Nicholas TexzIor (znvirndyne

uirements.

this letter, or the requirements
t 217/782-3863.
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92 ILLINOIS ADMINISTRATIVE COOQE CHAPTER I, §702.60

SUBCHAPTER 1

Section 702.60 Application for Permit to Construct New Dams or Make Major

Modifications to Existing Dams-Contents

Ppplication for a pemit shall be made on forms provided by DwWR. The
application shall include as a minimum:

LY

a)

b)

c)

d)

e)

f)

g)

h)

i)

J)

k)

Construction plans and documents, sealed, signed and dated by an
enginesr stating that the dam design and construction documents
have been prepared under his personal supervision and are in
conformance with this Part.

For all Class I and II dams and for Class III dams where the dam
height multiplied by the impounding capacity is greater than
300, computations for structural and geotechnical design of the
dam.

Computations fcr the hydrologic and hydraulic design of the
spillway or combination of the spillway and the outlet works.

For Class I and II dams, computations for the design flood and
the 100-year frequency flood routed through the design spillway
system.

For Class I and II dams, computations for the dam breach wave
analysis for downstream impacts.

Computations of 1length of time required to dewater the
reservoir, together with a detailed plan indicating methods of
dewatering for normal and emergency conditions.

Computations for the design of minimum dam height including
freeboard. :

Sketch showing flood plain land use downstream of the dam.

 Computations for the design of the energy dissipating

structures, including an assessment of the impact of the design
discharges and other critical flcws in downstream channels
immediately below the energy dissipators.

Time schedule for the construction of the dam (applicant must
notify DWR immediately if any advances in the schedule are made).

Agreement of the applicant to provide as-built plans and
specifications upon completion of construction. These plans and
specifications shall be signed by the engineer or other
qualified personnel who was responsible for inspecticn during
the construction. .

25—



92 ILLINOIS ADMINISTRATIVE COOE CHAPTER I, §702.60

SUHLHAFIER 1

1) .For all Class I and Il dams, a detailed plan for inspection of

"the dam and its appurtenances during construction, immediately

after completion, at frequent intervals during initial filling

of the reservoir, and for a one-yeal period immediately

following completion of the filling. Inspections during the

initial filling shall be conducted at least every 30 days.

pdditional inspections will be required after major storms or

seismic events. Following a seismic event, DWR will consult

with ESDA and university szismic experts to determine when
additional inspections will be required.

m) For all Class I and II dams and for CQlass III dams whers the
height multiplied by the impounding capacity 1is greater than
300, authorization for the State, in the event that the cam is
found by DwR to be in imminent'danger*of=failure;'to enter upon
the dam property if necessary to prevent or alleviate dam breach
damage pursuant to Section 702.150, and agreement by applicant
to compensate the State for costs reasonably incurred by such
emergency action.

n) Right of access authorization for the State to inspect the dam
site and immediate vicinity before, during and after
construction and for the life of the dam and its appurtenances.
DWR shall notify the owner 10 days in advance of any inspection .
other than an emergency inspection. '

0) For Class I and 1I dams, an operational plan.

p) For all Class I and II dams and for Class I1II dans where the dam
height multiplied Dy the impounding capacity is greater than
300, a maintenance plan.

q) For Class 1 and II dams, 2 financiazl responsibility statement.

T) Copies of ownership documents or flood easement agreements for
all land that will be inundated in the reservoir up to the
100-year  freguency flood pool elevation, OI hydraulic
computations showing no increase in the flood pool elevations
sbove existing conditions for floods up to the 100-year
frequency flood.



Department of Energy
Baiavia Arsa Office
Post Office Box 2000
Bataviga, lllinois 60310

JAN 2 9 1892

Mr. Paul Mauer, Jr., P.E.

Illinois Dam Safety Section

Illinois Department of Transportation
Division of Water Resources

2300 South Dirksen Parkway
Springfield, Illinocis 62764

Dear Mr. Mauer:

SUBJECT: U.S. DEPARTMENT OF ENERGY REQUEST FOR SECTION 404,
NATIONWIDE 26, JOINT PERMIT APPLICATION FOR THE MAIN INJECTOR
PROJECT AT FERMILAB

On September 6, 1980, we submitted a Section 404, Nationwide 26, Joint
Permit Application for the project to the U.S. Corps of Engineers (COE),
Illinois Environmental Protection Agency (IEPA) and Illinois Department
of Transportation (IDOT), Division of Water Resources (DWR).

On October 1, 1590, we received your letter stating the permit was
conceptually acceptable under Secticn 70 and 70A of the Rivers, Lakes,
and Streams Act. The Section 401 water quality certification was
received from the IEPA on June 4, 1991, and the COE issued a 404 Permit
on June 26, 1851,

We have incorporzted the zbove guidance into a Fermilab Main Injector
Project Wet ad Mitigation package which involves construction work in
the Indian Creek floodplain. It does not include any items related to
the construction of the dam at this time. There is no regqulatory
floodway defined in this portion of Indian Creek. The wetland
mitigation includes provisions for compensatecry floodplain storage. The
wetland mitigation package was prepared by Flour-Daniel, Inc. A copy of
the package has been provided to the COE under a separate cover letter.
At the regquest cof Nick Textor, Envirodyne Engineers, Inc., I am also
providing a copy to your Schaumburg Office.

Would you please review the enclosed wetland mitigation package and
provide this office your comments.

Sincerely,

a. MLk

drew E. Mravca
Area Manager

Enclosure:
Wetland mitigation package

cc: Gary Jereb, IDOT, Schaumburg, w/encl.
Nick Textor, Envirodyne Engineers, w/o encl.



llinois Department of Transportation

Division of Water Resources
3215 Executive Park Drive / P.O. Box 19484 / Springfield, lllinois / 62794-9484

January 31, 1992

Mr. Andrew Mravca

U.S. Department of Energy
Batavia Area Qffice

P.0. Box 2000

Batavia, Illinois 60510

Dear Mr Mravca:

I have reviewed your January 29, 1992 submittal regarding the
wetlands mitigation package. I concur with your statement that
none of the dam construction portion of the Main Injector
Project are included in this package. Thus, the package will
not require review by the dam safety section.

The wetlands mitigation package does include work in the
floodway of Indian Creek. Because there is no defined
regulatory floodway for this portion of Indian Creek, the work
will be reviewed under Section 70 of the Rivers, Lakes and
Streams Act rather than under Section 65g. Section 70 requires
only that there be no unmitigated offsite impacts. While some
additional documentation may be required, the nature of the
proposed work indicates no conceptual conflicts with Section 70.

All subsequent review of the wetlands mitigation package will
be handled by our Schaumburg office. Questions regarding
review of that package should be referred directly to that
office. Questions regarding the dam safety aspects of the
Injector Project should continue to be directed to this office.

Sincerely,

7‘chu4{,;%;ZidZ£céAQQ

Paul Mauer, Jr., Ps
Dam Safety Section

PM:crn
ce: Gary Jereb
Nicholas Textor



John R.

Division of High Energy Physics
GTN

ER-22

SUBJECT:

O'Fallon, Director

DOE NOTICE OF FLOODPLAIN AND WETLAND INVOLVEMENT NOTIFICATION
FOR PROPOSED CONSTRUCTION OF THE MAIN INJECTOR AT FERMILASB

The subject notice was published in the Federal Register on Tuesday
June 11, 1991, with comments due to this office on or before June 26,

1991

During the U.S. Corps of Engineers (COE) site visit to Fermilab

on June 20, 1991, the COE representative said that they were reviewing
the notice and would respond if they had any comments.

The purpose of this memorandum is to advise you that this office did not
receive any comments as a result of the public notice published in the

Federal

ces W.

Register.

Hess, ER-20, GTN
Goktepe, ER-22, GTN
Charlton, ER-223, GTN
Farley, ER-8.2, GTN
Hickey, ER-8.2, GTN
Goldman, OM
Richardson, AMLM
Nelsen, ESHD
Silbergleid, OCC
Prouty, OCC

¥ o R S« 1 IR
- Ghncu o JF

o e i Y R i i e

e |
Jomeo 8, Millaz

Andrew E. Mravca
Area Manager



Federal Register / Vol. 56, No. 112 / Tuesday, June 11, 1891 ] Notices .. -- -

DEPARTMENT OF ENERGY

Floodplain and Wetland Involvement
Notification for Proposed :
Construction of the Main Injector at
Fermi National Accelerator
Laboratory, Batavia, IL

AGENCY: Department of Energy.

ACTION: Public notice of comment period
on floodplain/wetland involvement.

SUMMARY: The Department of Energy
(DOE) proposes to construct a 150 GeV
(Giga electron Volt) proton synchrotron
(Main Injector) at Fermi National
Accelerator Laboratory, which is
situated on Federally owned lands
under the jurisdiction of the U.S.
Department of Energy (DOE). All
activities related to the proposed project
will occur within a restricted area of
approximately 135 acras on the
Federally owned prope.ty.

In accordance with the BOE
Regulations for Compliance with
Floodplain/Wetlands Enviranmental
Review Requirements (10 CFR part
1022), DOE will prepare a floodplain and
wetland assessment to be incorporated
in the appropriate National
Environmental Policy Act document for
the proposed acticn. DOE's decision
concerning the floodplain/wetlands
action would be documented in a
statement of findings end incorporated
into DOE's finding of no significant
impact or environmental impact
statement, as appropriate.

DATES: Any comments are due on or
before June 28, 1991.

ADDRESS: Send written comments to
Andrew E. Mravca, Area Manager, P.O.
Box 2000, Batavia, lllinois 60510.

SUPPLEMENTARY INFCRMAT!ON: The
proposed Main Injector would provide a
national facility for advancing the
frontiers of high-energy particle physics
research. The Main Injector would be an
oval-shaped below grade enclosure with
a circumference of about 10,500 feet. The
Main Injector construction would also
include construction of a shielding berm
around the below grade enclosure,
cooling ponds around much of the
shielding berm, a 345 kV overhead
power line, several service buildings
eround the enclosure, and an industrial

" building for component fabrication and
essembly of many of the Main Injector
magnets. Construction would require the
filling of portions of five wetland areas
which are seasonally or intermittently
flooded. Three wetlands are palustrine
forested wetlands, one is s lower
perennial riverine wetland and another .-
is a palustrine emergent wetland. The

five wetlands total 87.60 acres in size;
7.14 acres would be filled during
construction, but only 5.70 acres of fill
would be permanent. Main Injectar
construction would also fill a portion of
the existing 190-year floodplein of
Indian Creek, a tributary of the Fox
River. The flow of Indian Creek and its
tributaries would be temporarily
diverted during construction fo keep
immediate construction areas dry.
Normal water levels would be restored
when construction work in the Indian
Creek area is completed. Portions of
Indian Creek flow would be diverted
around the Main Injector during flood
conditions. The flow would be diverted
into end through two cooling ponds. In
accordance with DOE's regulations for
compliance with floodplain/wetlands
environmental review requirements (10
CFR part 1022), DOE will prepare a
floodplain/wetlands assessment.
Consultations with the U.S. Army Corps
of Engineers (COE) and the Illinois
Department of Transportation/Division
of Water Resources ([DOT/DWR) have
been initiated, and required permit
applications and mitigaticn plans have
been submitted for approval by the
appropriate agency.

A replacement wetland (totaling 8.55
acres) is p. aposed to be constructed
adjacent to Indian Creek; therefore, the
new wetland is proposed to be
constructed in the same watersh=d as
the wetlands that would be disturbed.
The area proposed for the replacement
wetland supports “iydric soils and would
be graded to match the grade of the
adjacent wetland to insure sufficient
hydrology is obtained for wetland
establishment and success. Soil
removed from the disturbed wetlands
would be utilized to provide a seedbank
for the created wetland area.
Additionally, saplings of silver maple
and other species, such as box elder and
green oak that are characteristic of
adjacent wetlands, would be planted.
The proposed project also would include
the creation of 29 acre-feet of floodwater
storage capacity to compensate for
construction of the Main Injector within
the floodplain. DOE proposes to
maintain the existing watershed
characteristics within the project site
and the surrounding areas. Detailed
engineering specifications for the
proposed replacement wetland would bz
provided to the COE prior to
construction, and a 5-year monitoring

" program would document the wetland

mitigation area according to appropriate
performance criteria. Maps and further
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information are available from the
address shown above.

James F. Decker,

Acting Director, Office of Energy Resecrch.
[FR Doc. 81-13724 Filed 6-10-91; 8:45 am]
BILLING CODE 8450-01-M
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- UNITED STATES ENVIRONMENTAL PROTECTION AGENCY :
E§SEZZ'§ REGION 5
3 i3 230 SOUTH DEARBORN ST.
T CHICAGO, ILLINOIS 60604

MAY 09 1331

CERTIFIED MATL
RETURN RECEIPT REQUESTED REPLY TO ATTENTION OF:
(5AT-26)

Mr. Andrew E. Mravca

Department of Energy Area Manager

Satavia Area Office

P.0. Box 2000

Batavia, Illincis 60510 :

Re: Application for Approval to
©  Construct the Fermilab Mzin

Injector

Dear Mr. Mravca:

Thark you for your submittal on February 28, 1991, of an application to
construct, under 40 CFR Part 61.07, a 150 GeV proton synchrotron, the Fermilab
Main Injector at the Fermi National Accelerator Laboratory (FERMIIAB) in
Batavia, Illinois by the United States Department of Energy (USDOE). In
accordance with the provisions of 40 CFR Part 61, the United States
Environmental Protection Agency (USEPA) has reviewed the application to
determine whether the Fermilab Main Injector will cause emissions in violation
of the radionuclides emissions standard promilgated at 40 CFR Part 61,

Subpart H (radionuclides standard).

USEPA has determined that the data contained in the application indicate that
the Main Injector will not cause emissions in violation of the radionuclides
standard if properly operated. USEPA hereby approves this construction in
accordance with 40 CFR 61.08.

Please be advised that this approval is cranted solely under Section 112 of
the Clean Air Act and the General Provisions of 40 CFR Fart 61, and does not
relieve you of the respensibility for compliance with any other provisions of
40 CrR Part 61, or other applicable Federal, State, or local regulations. In
addition, this approval in no way affects approvals under other Federal or
State authorities.

Any questions concerning this approval may be directed to Michael H. Murphy,
of my staff, at (312) 353-6686.

Sincerely yours,

;O S

David Kee, Director - -
Air and Radiation Division

Printec on Recydec Paper
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Mr. David Kee

Director, Air and Radiation Division

United States Environmental Protection Agency
Region V (SAC-26)

230 South Dearborn Street

Chicago, IL 606004

Dear Mr. Kee:

The U. S. Department of Energy proposes to construct a 150 GeV proton
synchrotron, the Fermilab Main Injector, at the Fermi National
Accelerator Laboratory (FERMILAB) in Batavia, IL. Please find enclosed
an application for Approval to Construct the Fermilab Main Injector
submitted under the Radionuclides National Emission Standards for
Hazardous Air Pollutants, 40 CFR part 61.07.

Concurrently, I am submitting an application for a Permit to Construct
the Fermilab Main Injector to the Illinois Environmental Protection
Agency (IEPAR) in accord with 40 CFR Part 61 and 35 Ill. Adm. Code
201.142.

Attached is a technical analysis of the guantities of radionuclides
expected toc be emitted. Briefly, the maximum effective dose eguivalent
estimated to be delivered to the nearest off-site resident is extremely
low, less than 1 mrem/year. This level is small compared with the limit
of 10 mrem/year to members of the public specified in 40 CFR €1 Subpart
H. Based on the information provided in this application, approval by
your office to construct the Fermilab main Injector is reguested. The
construction of this accelerator is scheduled to begin October 1, 1991,

with its initial operation scheduled to begin in October 1995.

If you have any guestions or if you would like to meet to discuss this
permit action, please contact me. I appreciate your cooperation in this
manner.

Sincerely.,

ORIGRIAL Siaren BY
ANDREW = &
ND! ‘;ni;eé FRAYCA
Area Manager

Enclosure:
As stated

ce: B. Mathur, IEPA, w/o encl.

bec: S. Holmes, Fermilab, w/o encl.
J. Peoples, Fermilab, w/o encl.
D. Theriot, Fermilab, w/o encl.
D. Cossairt, Fermilab, w/o encl.
N. Hansen, BRO, w/o encl.
M. Flannigan, ESED, w/encl.
M. Johnson, AMLM, w/encl.



@ llinois Enmvironmental Protection Agency P O Box 19276, Springiield. 1L 62294.927%

217/782-2113
CONSTRUCTION PERMIT -- NESHAP SOURCE RADIONUCLIDE EMISSIONS

PERMITTEE

U.S. Department of Energy - Fermilab
Attn: Andrew E. Mravca

Wilson Street

Batavia, I1linois 60510

Application No.: 9103C00] I.D. No.: 043807AAI
Applicant’'s Designation: RAD STACKS Date Received: January 13, 1992

SUDject: Radionuciide Emission Stacks
Date Issued: January 21, 1992
ocation: Wilson Street, Batavia

Permit is hereby granted to the above-designated Permittee to construct
emission source(s) and/or air pollution control equipment consisting of proton
synchrotron main injector as described in the above referenced application.
This Permit is subject to standard conditions attached hereto and the
following special conditions:

*la. This Department of Energy facility (DOE) is subject to a National Emission
Standard for Hazardous Air Pollutants (NESHAP) for radionuclide emissions,
40 CFR 61, Subparts A and H.

b. Pursuant to the National Emission Standard for Hazardous Air Pollutants,
emissions of radionuclides shall not exceed those amounts that would cause
in any year an effective dose equivalent of 10 mrem/yr to any member of
the public.

c. At all times, the permittee shall also, to the extent practicable,
maintain and operate the plant, including associated air pollution control
equipment, in a manner consistent with good air pollution control practice
for minimizing emissions.

2a. The permittee shall demonstrate compliance with NESHAP using the
procedures specified by 40 CFR 61.93.

b. The permittee shall fulfill applicable notification, compliance and
reporting, and recordkeeping requirements of the NESHAP, 40 CFR 61.03,
61.94 and 61.95.



@ lllinois Environmental Protection Agency  + P O Box 19276, Springtield. IL 62794920

Page 2

C. Any required reports and notifications concerning equipnent operation,
performance testing or a continuous monitoring system shall be sant to the
Agency's regional office at the following address unless otherwise
indicated:

IT1linois Environmental Protection Agency
Division of Air Pollution Control

The Intercontinental Center

1701 First Avenue

Maywood, I1linois 60153

3. This permit will expire on April 1, 1993, unless a continuous program of
construction or development on this project has started by such time.

It should also be noted that this permit has been modified to extend the
expiration date.

It should be noted that the United States Ernvironmental Protection Agency also
administers the federal NESHAP standards for radionuclides, so that compliance
with these standards, including Approval of Construction, 40 CFR 61.10 Source
Reporting, and 61.94(c), Reporting must also be demonstrated to USEPA.

i Dol E szit/

onald E. Sutton, P.E.
Manager, Permit Section
Division of Air Pollution Control

DES:MSH:sap/0906q,7-8
cc: JEPA, FOS, Region 1

IEPA, FOS, CMU
USEPA



STATE CF ILLINOIS
ENVIRONMENTAL PROTECTICON AGENCY
DIVISION OF AIR PCLLUTION CONTROL

2200 CHURCHILL ROAD
SPRINGFIELD, ILLINDIS 827C5

STANDARD CONDITIONS FOR CONSTRUCTION/DEVELOPMENT PERMITS
ISSUED BY THE ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

July 1, 1985

The Illinois Environmental Protection Act (Illinois Revised Statutes, Chapter 111-1/2, Section 1039) authorizes the
Environmental Protection Agency to impose conditions on permits which it issues.

The following conditions are applicable unless susperseded by special condition(s).
1. Unless this permit has been extended or it has been voided by a newly issued permit, this permit will expire one
year from the date of issuance, unless a continuous program of construction or development on this project has

started by such time.

2. The construction or development covered by this permit shall be done in compliance with applicable provisions of
the Illinois Environmental Protection Act and Regulations adopted by the Illinois Pollution Control Board.

3. There shall be no deviations from the approved plans and specifications unless a written request for modification,
along with plans and specifications as required, shall have been submitted to the Agency and a supplemental

written permit issued.

4. The permittee shall allow any duly authorized agent of the Agency upon the presentation of credentials, at
reasonable times:

a. toenter the permittee’s property where actual or potential effluent, emission or noise sources are located or
where any activity is to be conducted pursuant to this permit,

b. to have access to and to copy any records required to be kept under the terms and conditions of this permit,

¢. to inspect, including during any hours of operation of equipment constructed or operated under this permit,
such equipment and any equipment required to be kept, used, operated, calibrated and maintained under this
permit,

d. to obtain and remove samples of any discharge or emissions of pollutants, and

e. toenter and utilize any photographic, recording, testing, monitoring or other equipment for the purpose of
preserving, testing, monitoring, or recording any activity, discharge, or emission authorized by this permit.

5. The issuance of this permit:

a. shall not be considered as in any manner affecting the title of the premises upon which the permitted
facilities are to be located,

b. does not release the permittee from any liability for damage to person or property caused by or resulting from
the construction, maintenance, or operation of the proposed facilities,

c. does not release the permittee from compliance with other applicable statutes and regulations of the United
States, of the State of Illinois, or with applicable local laws, ordinances and regulations,

d. does not take into consideration or attest to the structural stability of any units or parts of the project, and

IL 532-0228
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e. inno manner implies or suggests that the Agency (or its officers, agents or employees) assumes any liability,
directly or indirectly, for any loss due to damage, installation, maintenance, or operation of the proposed

equipment or facility.

6. a. Unless a joint construction/operation permit has been issued, a permit for operation shall be obtained from
the Agency before the equipment covered by this permit is placed into operation. "

b. For purposes of shakedown and testing, unless otherwise specified by a special permit condition, the equip-
ment covered under this permit may be operated for a period not to exceed thirty (30) days.

7. The Agency may file a complaint with the Board for modification, suspension or revocation of a permit:

a. upon discovery that the permit application contained misrepresentations, misinformation or false statements
or that all relevant facts were not disclosed, or

b. upon finding that any standard or special conditions have been violated, or

c. upon any violations of the Environmental Protection Act or any regulation effective thereunder as a result of
the construction or development authorized by this permit.




DIRECTORY
ENVIRONMENTAL PROTECTION AGENCY
DIVISION OF AIR POLLUTION CONTROL

July 1, 1985

For assistance in preparing a permit application
contact the Permit Section,

Illinois Environmental Protection Agency
Division of Air Pollution Control

Permit Section

2200 Churchill Road

Springfield, Illinois 62706

(217) 782-2113

or a regional office of the Field
Operations Section. The regional
offices and their areas of responsibility
are shown on the map. The addresses | [
and telephone numbers of the regional ! . b
offices are as follows: . [ L '{ € D JI 1

|

IROQUQS

Illinois EPA

" Region 1
Intercontinental Center
1701 S. 1st Avenue
Maywood, Illinois 60153
(312) 345-9780

e
! . "T_uuwnunu

[ CHAMPAIGH |

B

Ilinois EPA g e e
Region 2

5415 North University
Peoria, Illinois 61614
(309) 691-2200

L
1

. \ i

Illinois EPA

Region 3

2009 Mall Street
Collinsville, Illinois 62234 : ; (I i
(618) 345-0700 I T

g+

Printed on Recycled Paper



January 8, 1832

Donald E. Sutton, P.E.

Manager, Permit Secticn

Division of Air Pollution Control
Illinois Environmental Protection Agency
P.0. Box 19276

2200 Churchill Road

Springfield, Illinois 62794-9276

Dear Mr. Sutton:

SUBJECT: ILLINOIS ENVIRONMENTAL PROTECTION AGENCY (IEPA) CONSTRUCTION PERMIT FOR
THE FERMILAB MAIN INJECTOR AT FERMI NATIONAL ACCELERATOR LABORATORY
(FERMILAB)

Reference: Subject Application No.: 91030001; I.D. No.: 043807AAI

During February 1991, the United States Department of Energy (DOE) submitted to
your Agency an applicatior for a permit to construct a 150 GeV proton
synchrotron, the Fermilab Main Injecter (FMI), at Fermilab in Batavia, Illinois.
We submitted the application under the€ radicnuclides National Emission Standards
for Eazardous Air Pollutants (NESHAP, 40 CFR Part 61). Your cffice issued the
above-referenced permit on April 1, 18%1. This permit incorporates the following
standard condition:

"Unless this permit has been extended or it has been voided by a newly
issued permit, this permit will expire one year from - the cdate of
issuance, unless a continuous program of construction or develcpment cn
this project has started by such time."

At the time thzt the original permit application was filed, it was anticipated
that construction of the FMI would begin October 1, 1991. Delays in the relezase
of funding for this prouject have made the start of constructicn of the FMI by
April 1, 1992, unlikely.

The design of the FMI has not been altered in any way which changes the emissions
of radionuclides or exposures to members of the public cor employees of the
facility described in the original permit application and its supportin
documentation. I am therefore requesting a one-year extension of this
construction permit (i.e., until April 1, 1993) in order to accommedate the
revised construction schedule resulting from funding delays.

Please contact Mr. Jon Cooper of my staff at (708) 840-3281 if you have questicns
regarding this request. Thank you.

Sincerely,
IR A 5
AR iy i

Andrew E: -Mravca
Area Manager

cc: D. Cossairt, Fermilab
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217/782-2113
CONSTRUCTION PERMIT -- NESHAP SOURCE RADIONUCLIDE EMISSIONS

PERMITTEE

U.S. Department of Energy - Fermilab
Attn: Andrew E. Mravca

Wilson Street

Batavia, I11inois 60510

Application No.: 91030001 I.D. No.: 043807AAI
Applicant’s Designation: RAD STACKS Date Received: March 1, 1991

Subject: Radionuclide Emission Stacks
Date Issued: April 1, 1991
LCocation: Wilson Street, Batavia

Permit is hereby granted to the above-designated Permittee to construct
emission source(s) and/or air pollution control equipment consisting of proton
synchrotron main injector as described in the above referenced application.
This Permit is subject to standard conditions attached hereto and the
following special conditions:

la. This Department of Energy facility (DOE) is subject to a National Emission
Standard for Hazardous Air Pollutants (NESHAP) for radionuclide emissions,
40 CFR 61, Subparts A and H.

b. Pursuant to the National Emission Standard for Hazardous Air Pollutants,
emissions of radionuclides shall not exceed those amounts that would cause
in any year an effective dose equivalent of 10 mrem/yr to any member of
the public.

c. At all times, the permittee shall also, to the extent practicable,
maintain and operate the plant, including associated air pollution control
equipment, in a manner consistent with good air pollution control practice
for minimizing emissions.

2a. The permittee shall demonstrate compliance with NESHAP using the
procedures specified by 40 CFR 61.93.

b. The permittee shall fulfill applicable notification, compliance and
reporting, and recordkeeping requirements of the NESHAP, 40 CFR 61.09,
61.94 and 61.95.
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Page 2

c. Any required reports and notifications concerning equipment operation,
performance testing or a continuous monitoring system shall be sent to the
Agency's regional office at the following address unless otherwise

indicated:

I11inois Environmental Protection Agency
Division of Air Pollution Control

The Intercontinental Center

1701 First Avenue

Maywood, I1linois 60153

It should be noted that the United States Environmental Protection Agency also
administers the federal NESHAP standards for radionuclides, so that compliance
with these standards, including Approval of Construction, 40 CFR 61.10 Source
Reporting, and 61.94(c), Reporting must also be demonstrated to USEPA.

3— MM”"
Bharat Math PLE,

uy;
Acting Manager, Permit Section
Division of Air Pollution Control

BM:MSH:sap/0906q,7-8
cc: IEPA, FOS, Region 1

IEPA, FOS, CMU
USEPA



STATE OF ILLINOIS
ENVIRONMENTAL PROTECTION AGENCY
DIVISION OF AIR POLLUTION CONTROL

2200 CHURCHILL ROAD
SPRINGFIELD, ILLINOIS 62706

STANDARD CONDITIONS FOR CONSTRUCTION/DEVELOPMENT PERMITS
ISSUED BY THE ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

July 1, 1985

The Illinois Environmental Protection Act (Illinois Revised Statutes, Chapter 111-1/2, Section 1039) authorizes the
Environmental Protection Agency to impose conditions on permits which it issues.

The following conditions are applicable unless susperseded by special condition(s).
1. Unless this permit has been extended or it has been voided by a newly issued permit, this permit will expire one
year from the date of issuance, unless a continuous program of construction or development on this project has

started by such time.

2. The construction or development covered by this permit shall be done in compliance with applicable provisions of
the Illinois Environmental Protection Act and Regulations adopted by the Illinois Pollution Control Board.

3. There shall be no deviations from the approved plans and specifications unless a written request for modification,
along with plans and specifications as required, shall have been submitted to the Agency and a supplemental

written permit issued.

The permittee shall allow any duly authorized agent of the Agency upon the presentation of credentials, at
reasonable times:

a. toenter the permittee’s property where actual or potential effluent, emission or noise sources are located or
where any activity is to be conducted pursuant to this permit,

b. to have access to and to copy any records required to be kept under the terms and conditions of this permit,

c. toinspect, including during any hours of operation of equipment constructed or operated under this permit,
such equipment and any equipment required to be kept, used, operated, calibrated and maintained under this
permit,

d. to obtain and remove samples of any discharge or emissions of pollutants, and

e. toenter and utilize any photographic, recording, testing, monitoring or other equioment for the purpose of
preserving, testing, monitoring, or recording any activity, discharge, or emission authorized by this permit.

3. The issuance of this permit:

a. shall not be considered as in any manner affecting the title of the premises upon which the permitted
facilities are to be located,

b. does not release the permittee from any liability for damage to person or property caused by or resulting from
the construction, maintenance, or operation of the proposed facilities,

c. does not release the permittee from compliance with other applicable statutes and regulations of the United
States, of the State of Illinois, or with applicable local laws, ordinances and regulations,

d. does not take into consideration or attest to the structural stability of any units or parts of the project. and
5

32-0226
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Mr. Bharat Mathur, o= P. &

Acting Manager, Permit Section

Division of Rir Pollution Control
Illinois Environmental protection Agency
1340 North Ninth Street

Springfield, Illinocis 62702

Dear Mr. Mathur:

The U. S. Department of Energy proposes to construct a 150 GeV proton
synchrotron, the Fermilab Main Injector at the Fermi National
Accelerator Laboratory (FERMILAB) in Batavia, IL. Please find enclosed
an application for Permit to Construct the Fermilab Main Injector
submitted under the radionuclides National Emission Standards for
Hazardous Air Pollutants (NESHAP, 40 CFR part 61 and 35 Ill. Adm. Cods
201.142). The construction of this accelerator is scheduled to begin
October 1, 1551 with is initial operation scheduled to begin October 1,
1565.

Enclosed are both the application forms and a technical analysis of the
guantities of radicnuclides expected to be emitted. Briefly, the
maximum effective dose equivalent estimated to be delivered to the
nearest coff-site resident is extremely low, less than 1 mrem/year. This
level is small compared with the limit of 10 mrem/year to members of the
public specified in 40 CFR 61 Subpart H. Based on the information
provided in this application, approval by your office to construct the
Fermilab Main Injector is requested.

Present Fermilab accelerator operations under this NESHAP are covered by
IEPA Permit Application No. 8%080089 I.D. No. 043807AAI which was issued
October 30, 1989 and has an initial expiration date of ARugust 28, 1594.
Until the Fermilab Main Injector is operaticnzl, the high energy physics
research program using the existing accelerator complex will continue
under the conditions of the present permit. Given the schedule of this
construction project, the scope of accelerator operations including the
Fermilab Main Injector will be included in the application for renewal
of Permit Application No. 89080089 I.D. No. 043807RAI.

Concurrently, I am submitting an application for an Approval to
Construct the Fermilab Main Injector to the United States Environmental
Protection Agency (USEPR) under 40 CFR Part 61.07.

If you have any gquestions or if you would like to meet to discuss this
permit action, please contact me. I appreciate your cooperaticn in this
matter.

Sincerely, L
sl BRI TR

E

L ety e T W
-4"7*" Andrew E. Mravca
Area Manager

Enclosure:
As stated

cc: D. Key, USEPA, w/o encl.

bc: S. Holmes, Fermilab, w/o encl.
J. Peoples, Fermilab, w/o encl.
D. Theriot, Fermilab, w/o encl.
D. Cossairt, Fermilab, w/o encl.
N. Hansen, BAO, w/o encl.
M. Flannigan, ESHD, w/encl.
M. Johnson, AMLM, w/encl.
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Mr. Ronald Darden

U.S. Department of Agriculture
Soil Conservation Service

1900 Fox Drive

Champaign, Illinois 61820

SUBJECT: FARMLAND CONVERSION IMPACT RATING
Dear Mr. Darden:

The Department of Energy proposes to construct a 150 GeV proton
synchrotron (Main Injector) at Fermi National hccelerator Laboratory
(Fermilab). All the proposed project activities will be restricted to
approximately 135 acres of the forest and vacant grassland in the
southwest corner of the Fermilab site. (See location of project on the
attached map.)

Pursuant to the Farmland Protection Policy Act (FPPR), we have attached
Form AD-1006, Farmland Conversion Impact Rating. We believe the
proposed Fermilab Main Injector Project site does not contain prime,
unique, statewide or local important farmland. I would appreciate
receiving your determination at your earliest convenience.

Sincerely,

—~

CERAL SRRRED BY

ANTDIREW E MRLVN A

Andrew E. Mravca
rrea Manager

Enclosures:
Form iD-1006

Site mep

cc: Mr. Thomzs Ryterske
U.S. Depa-itment of Agricultuce
Soil Conserveziion Service be: D. Goldmen, oK, CH, w/0 encl.

2N545 South Randzll Road

St. Charles, IL 60174 Barish, AMLH, w/0 encl.

Hess, ER-20, GTN, w/o encl.
0'Fellon, ER-22, w/o encl.
Goktepe, ER-2Z, w/encl.
Charlton, ER-223, GTN, w/o enci.
Bhatia, ER-223, GTN, w/encl.
Hickey, ER-8.2, GTN, w/0 encl.
Tkaczyk, ER-65, GIN, w/encl.

. Peoples, Fermilab, w/o encl.
Stznfield, Fermilab, w/o encl.
Chrismzn, Fermilab, w/o encl.
The-iot, Fermilab, w/encl.

. Holmes, Fermilab, w/o encl.

. Fowler, Fermilzb, w/encl.

TUnownog
N 1O G WnoD



U.S. Cepartmant of Agriculturs

FARMLAND CONVERSICN IMPACT RATING

Digto O L amed Evslyat-an Saryper
PA... I [ sompleted by Federal Agency) |“‘ 2 Q% Lanc Evalustion Reaues
¢ | {To be complered by gency August 6, 1991
Name Of Project _ 3 A . B | Federal Aasncy Involved
Fermilab Main Injector Project | Department of Fnerev
Proposed Land Use County And State

New 150 GeV Proton Accelerator Kane County and Srare of T1]linois

YART H (To be completed by SCS)

j Date Request Raceived By SCS

Does the site contain prime, unique, statewide or local important farmland? Yes No ,}ACFES Irrigated | Average Farm 5122
-[1f no, the FPPA does not apply — do not complete additionz/ parts of this form). o & IF
Major Cropfs/ Farmabie Land In Govi. Jurisdiction Amount Of Farmiand As Dafined in FPPA
Acres: % Acres: %
Name Of Land Evaluation System Used | Name Of Local Site Assessmant System Date Land Evaluation Returned By SCS
; el | Alternative Site Rating
ART Il (To be completed by Federal Agency) [ Fm= Site 5 Site C )
A. Total Acres To Be Converted Diractly 38.5
B. Total Acres To Be Converted Indirectly ¥ EB i
C. Total Acres In Site 116.0 | |'
PART IV (To be completed by SC5) Land Evaluaticn Informaztion |
A. Total Acres Prime And Unique Farmland ! |
B. Total Acres Statawide And Loca! Important Farmland | | |
C. Percentage Of Farmland InCounty Or Local Gov:. Unit To Bz Converted | | i |
D. Parcentage OF Farmizand Ir Govt. Jurisdiction With Same Cr Higher R ® Vaiue | | | |
"?T V (To becompleted by SCS) Land Evaluation Critzricn | i
Relative Value Of Farmland To Be Converted (Scale of Jto 100 Poinzs) |
| | | |
PART VI (To be completed by Federal Agency) b asdsimaug 4 |.
1 :iessment Criteria (These crireria are explained in 7 CFR 623.5(2) Poirts | |
1. Area In Nonurban Use 15 i 0
2. Perimeter In Nonurban Use 10 L3 !
3. Percent Of Site Being Farmed | 20 | 20 | ' -
4. Protaction Provided By Stete And Local Government | 20 [ 0 |
5. Distance From Urban Builtup Area | 15 L0 ! H
6. Distance To Urban Support Services | 15 10 | |
7. Size Of Present Farm Unit Compared To Averacs _l 10 0 l ! [
8. Creztion Of Nonfarmable Farmiand | 10 | 10 | i |
9. Avzilabilitv Of Farm Supoort Services | D | 5 I i
10. Cn-Farm Investments | 20 Il 0 I ' |
11. Effects Of Conversion On Farm Suppert Servivzs | 10 i 0 | | .
12. Comopatinility With Existing Aaricultural Use | 10 0 | | 5
1 i
TOTAL SiTE ASSESSMENT POINTS ! 180 | 4 I | _!
PART VIl (To ba compierad by Faderal Agenc, ) ‘ | : ‘ :
Relative Value Of Farmlznd (From Part V) f 100 | i !
! | i
Total Site Assessment [From Purt VI above or 3 local | 183 ‘ ‘ |
site assessment) ! oy |
TOTAL POINTS {Tetai of above 2 lines) | 280 | | |
. , .
| | Was A Locai Site Asszssment Usag?
o.te Selectagd: | Date OF Selection ! Yas O nNo O
Reagon For Salecticn:
i@ fnstructinn: S5 =averso v oin) Form 351005 +10-320
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United States Department of the Interior T
Fish and Wildlife Service AMERICA memm——

Rock Island Field Office (ES) e EC

1830 Second Avenue, Second Floor -l‘-‘-'_,.—
Rock Island, Illinois 61201 COM: 309/793-580 O i :

FTS: 782-5800

In Reply Refer 1o

April 30, 1991

Andrew E. Mravca

Area Manager T
Department of Energy R
Batavia Area Office Ly
P.O. Box 2000 & oz
Batavia, Illinois 60510 “

Dear Mr. Mravca:

This is in response to your letter dated March 28, 1991, regarding
a proposed 150 GeV proton synchrotron at Fermi National Accelerator
Laboratory in Batavia, Illinois. The project will be located in
close proximity to an existing great blue heron colony and will
necessitate the filling of 5.7 acres of wetlands. You propose to
mitigate any impacts to the rookery and to construct 8.6 acres of
wetland.

We have reviewed the information you provided and are convinced
that the measures you propose will avoid any impacts to the rookery
and negate any loss of wetlands. We must point out, however, that
any activity that would cause the herons to abandcen their nests,
ecgs or young is a violation of the Migratory Bird Treaty Act.
Your project manager and heron consultant should be aware of this
and insure that such disturbance does not occur.

Incidentally, we understand that the herons have abancdoned the site
fecr this nesting season and the question of heron disturbance may
be moot. This does not cuarantee, however, that the birds will nct
atterpt to nest there again next vear.

This 1letter provides comment under the authority of and in
accordance with provisions of the Fish and Wildlife Coordinatiocn
Act (48 Stat. 401, as amended; 16 U.S.C. 661 et seg.) and the
Endangered Species Act of 1973, as amended.

Sincerely,

Richard Cfigg?ggzﬁgj
/J Field Superviscr
~cs IDOC (Lutz) '

Corps (Rogner)
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Mr. Gerald Bade

U.S. Department of Interior
Fish and Wildlife Service
Rock Island Field Office
1830 Second Ave., 2nd Floor
Rock Island, Illinois 61201

Dear Mr. Bade:

In reply to your telephone request on March 27, 1991, I am enclosing the
documents you mentioned. Included are;

1. Vegetative Survey of the Site Proposed for Building the 150-
GeV Main Iniector Accelerator at Fermilab, Dr. Robert F.
Betz, Northeastern Illinois University.

2. Indian Creek Survey, Envirodyne Engineers.

3 Fishery Survev for Indian Creek in Kane and DuPage Counties,
Illinois, Integrated Lakes Management Division,
Environmental Products and Services, Inc.

The original ornitholecgist was Victoria J. Byre of the Chicago Academy
of Sciences who has published her studies, i.e., The Birds of Fermi
National Accelerator Laboratory. The present consulting ornithologist
is Chris Whelan of the Morton Arboretum in Lisle, IL. Perhaps it would
help to refer to the newly-completed Environmental Assessment for the
Fermilab Main Injector (FMI) Project, i.e., the section on migratory
birds:

3.8.3.1 Migratory birds. As has been mentioned in the
introduction, a great blue heron rookery exists inside the
proposed FMI ring in an area that would not be disturbed by the
construction of the FMI. The great blue herons are subject to
regulation under the federal Migratory Bird Treaty Act, 16 U.5.C.
Section 703 et seg. This act prohibits, among other things, the
hunting, capturing, killing, or possessing of regulated species.

Great blue herons are decreasing in numbers due to the decrease in
a suitable habitat, but are far from gqualifying for endangered,
threatened, or consideration for protection in the U.S5. or
Illinois. However, in northern Illinois conly a handful of hercn
rookeries still exist. Because of this, the ornithologist who had
been studying their rookery, Victoria J. Byre, was asked to
summarize and extend her observations. The heron rookery was
discovered in 1985 and grew to approximately 40 nests by 198%9. In
1990 it decreased in size to 13 nests, a normal variation and a
demonstration of the variability that occurs with great blue hercn
rookeries. The lifetime of an average heron rookery is 15 years.

The ornithologist has recently relocated to Norman, Oklahoma
(September 1990), so a new bird expert, Dr. Chris Whelan, has been
asked to review her recommendations, and to assume the follow-on
work that is required for the FMI construction to be carried out
without a deleterious effect on the great blue heron colony.



Mr. Gerald Bade -2 -

4.1.7.1 Migratory birds. As discussed in Section 3.8.3:1, a
great blue heron rookery exists inside the proposed FMI in an area that
would not be disturbed by FMI construction. To ensure that FMI
construction or operation would not adversely affect the heron rookery,
an ornithologist was employed to prepare recommendations and precautions
for its protection. These recommendations and precautions, which will
ensure no violation of the Migratory Bird Treaty Act, are as follows:

1 Proximity of construction activities to the heron rookery will be
limited during the heron nesting season. The nesting season is
known to vary from year to year; for instance, in 1990 the last
nestling was gone by July 12. Construction contracts will include
flexible start and stop dates, which will be coordinated with the
ornithologist.

2. It should be possible to construct the FMI while adhering to the
recommended low noise requirements. Land within approximately 150
meters of the heron rookery has been farmed with the herons in
residence, and during June 1990 core drilling took place within
500 meters of nesting herons without disturbance. The latter
activity was coordinated with he ornithologist. 1In 1991, data on
noise tolerance levels will be collected using a 1l/3-octave band
sound-power meter to establish background levels. These data will
be used to further define acceptable construction activity noise
level.

2 disturbance-free buffer zone would be established following
construction of the FMI. The establishment of this zone would be
based on sound meter data and would be coordinated with the
ornithologist.

3. The clearing through the wooded wetlands at the downstream end of
Indian Creek has been reduced to approximately 100 feet wide in
accordance with the ornithologist‘s recommendation. Clearing
would be accomplished to the extent practicable by relocating
trees into the area between the proposed FMI and the Prairie Path
to improve shielding between the path and the heron roockery. In
addition, the mitigated wetland adjacent to Indian Creek would
have trees planted in order to provide additional protection to
the rookery.

4. Water flow, which varies seasonally, in the general area around
the heron rookery would be much more controlled after FMI
construction than it is now. This will guarantee the best
possible conditions for the quality of the site as a heron
habitat.

5. Protection of the herons would also provide protection of habitat
for numerous other organisms, including insects, amphibians and
reptiles, and other bird species and mammals, thereby improving
biodiversity of the habitat.

6. An ornithologist would monitor the heron rookery on a regular
basies for 5 years to 1) ensure that the FMI operations are
consistent with the continued well-being of the hercn rookery, 2)
determine the number of herons breeding and relative reproductive
success, and 3) assess future management options, such &as
construction of artificial nesting.



Mr. Gerald Bade = -

i Very limited access to the center of the FMI after completion of
construction would ensure a higher degree of protection of the
heron rookery than currently exists, especially protection from
vandalism.

Rccordingly, construction of the FMI would have no significant impact on
the heron rookery or other migratory birds.

ORIGINAL S ™ 7T 2Y
ApRT

Andrew E. Mravca
Area Manager
Enclosures:
As stated



MAR 5 1991

Mr. Richard C. Nelson

Field Supervisor

U.S. Fish and Wildlife Service
1830 2nd Ave.

Rock Island, IL 61201

Dear Mr. Nelson:

The U. S. Department of Energy proposes to construct a 150 GeV proton
synchrotron, the Fermilab Main Injector at the Fermi National
Accelerator Laboratory (FERMILAE) in Batavia, IL. Please find enclosed
a description of the Fermilab Main Injector project along with the
wetlands and floodplains maps.

Pursuant to the Fish and Wildlife Coordination Act, it ig our intention
to initiate informal consultation with your office and Illinois
Department of Conservation before beginning construction of the proposed
Main Injector at the Fermi National Accelerator Laboratory in Batavia,
Illinois. As you will note in the attached descriptien of the proposed
project and the affected environment, the project will temporarily
affect the flow of Indian Creek during its construction and require the
filling of approximately six acres of wetland. The proposed work is
reported in the pending Section 404 Nationwide 26 Joint Permit
Application that was submitted to the U.S. ARrmy Corps of Engineers, the
Illinois Department of Transpcrtation/nivision of Water Resources, and
the Illinois Environmental Protection Agency in September 1990.

As you perhaps remember, your office was consulted during the site study
for the Illinois site for the Supercenducting Super Collider (SSC). At
the time areas that would be affected were somewhat uncertain. Now the
Fermilab Main Injector project, which only involves a very small portion
of the SSC site, is developed to an extent that a more meaningful
evaluation can be undertaken.

If you or your staff have any gquestions or would like to have a tour of
the site, please contact Norm Hansen of my staff at (708)840-3281.

Sincerely,

fmpmE . £ RS

Andrew E. Mravca
Area Manager

Enclosures:
As stated

cc: Mr. John Rogner, w/encl.
Mr. Mark Frech, w/o encl.
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Mr. Brent Manning, Director
TIllinois Department of Conservation
Lincoln Tower Plaza

524 South Second Street
Springfield, Illinois 62701-1787

Dear Mr. Manning:
SUBJECT: PROPOSED FERMILAB MAIN INJECTOR PROJECT

Thank you for your June 20, 1991, letter responding to my March 5, 1991,
request for consultation with your agency pursuant to the Fish and
Wildlife Coordination Act regarding the proposed Fermilab Main Injector
(FMI) Project.

Before I respond to the specific questions and observations contained in
your letter, I thought it appropriate to update you on the status of the
heron rookery. &As noted in the enclosed letter dated April 30, 1891,
from the U.S. Fish & Wildlife Service (USFWS), the heron did not return
to the rookery used in 1990, which is inside the proposed FMI
construction area. For the 1991 breeding season, the herone are using a
nesting site inside the existing Main Ring at Fermilab. This area is
about one kilometer from the proposed FMI construction area. The
consultant ornithologist, retained to advise the U.S. Department of
Energy (DOE) and Fermilab on the precautions necessary to protect the
rookery, has determined that because of the distance between the
proposed project and the new nesting area, FMI construction and/or
operation would not affect the sensitive nesting areas were the herons
+o return to the Main Ring area in subsequent nesting seasons.

Although the precise cause for the relocation of the heron rookery is
unknown, it is possible that the herons were deterred from using the
rookery inside the proposed FMI area by a red-tailed hawk. This hawk
was observed on several occasions driving off herons as they arrived.
Although the hawk also resided near the rookery during the 1990 breeding
season, this year the hawk located in the center of that nesting area.
It is also possible that the herons found the current nesting site
desirable because trees inside the Main Ring have grown to an adeguate
size and the site is surrounded by a wetland. (The enclosed

Figure 3.3.2 from the draft Environmental Assessment for the project,
identifies the two rookeries.)

Ac discussed in the USFWS April 30, 1991, letter, it is possible that
the herons could return to the nesting area inside the proposed FMI in
future years. Accordingly, DOE and Fermilab have agreed to take a
number of precautions to ensure that the construction and operation of
the project do nct adversely affect that rookery. These precautions are
summarized in my letter to Mr. Bade dated March 28, 1991, a copy of
which is also enclosed. (The contents of this letter were taken from
the draft Environmental Assessment for the project.) Rs discussed in
paragraph 2 of Section 4.1.7.1 of the draft Environmental Assessment, &
sound level survey is currently underway to develop background noise
levels. This data will be used to further define acceptable
conetruction activity noise levels if the hercons return to the nesting
area utilized in 1980.
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Following is our specific respecnse to the questions and concerns raised
in your June 20, 1951 letter:

1.

1=

The ornithologists hired to make the recommendations were Victoria
J. Byre of the Chicago Academy of Sciences and Dr. Chris Whelan of
the Morton Arboretum. I believe that both are well known to your
staff; however, if you require more evidence of their
gualifications please let me know and I will be glad to send
additional material.

Item 4.1.7.1 of the draft Environmental Assessment for the project
describes the limitations on construction during the heron nesting
season if the herons return to the 1990 nesting area. (Included
in U.S. FWS letter dated April 30, 1991).

This is a valid concern but we feel there are two principal
reasons to believe we will be able to ensure the integrity of the
heron nesting site. First, as noted previously, the herons have
relocated to a site within the Main Ring, far from the proposed
construction site. Although it is possible that in future years
the herons may move back to the original rookery site, we will be
installing artificial nesting platforms at the new roockery site to
help ensure that the herons return to this new site., The
presence of nesting egrets, and possibly green-backed herons and
black-crowned night herons at the new site suggests that our
efforts to keep the birds returning to the new rockery site within
the ring are likely to succeed. Second, if the birds were to
return to the old site, the ornithologist would do periodic
observations while construction activity is taking place to assess
che effects of the activities on the herons. We believe that only
direct observations of the birds can allow us to determine whether
our distance requirements for construction are adequate. If the
birds appear distressed by any construction activities, new
guidelines will be adopted.

We plan to relocate trees up to 8 inches in diameter. Any tree
above that diameter would be removed if it was directly in the
construction area. The new trees would be of modest size since
our experience is that larger sizes are slow in establishing
themselves.

Pursuant to Section 404 of the Clean Water Act, the U.S. Army
Corps of Engineers (COE) plans to issue a permit authorizing FMI
construction in the wetland areas. Recently, the COE inspected
the proposed construction site and suggested minor modificaticn to
the wetland mitigation plan contained in our Section 404 permit
application.
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Thank you for your prompt attention to our request for consultation.

Should you have any further guestions, please do not hesitate to contact
me.

A
AR B HRAVCA

Andrew E. Mravca
Area Manager

Enclosure:
As stated

cc: Mr. Richard Lutz, Ill. Dept. of Conservation, w/encl.
Mr. John G. Rogner, Corps of Engineers, w/o encl.
Mr. Richard C. Nelson, U.S. Dept. of Interior, w/o encl.



bc:s

Peoples, w/o encl.

Stanfield, w/o encl.

Holmes, w/o encl.

Fowler, w/o encl.

Cossairt, w/o encl.

Hess, ER-20, GTN, w/o encl.
O'Fallon, ER-22, GTN, w/o encl.
Goktepe, ER-22, GTN, w/encl.
Charlton, ER-223, GTN, w/o encl.
Farley, ER-8.2, GTN, w/o encl.
Hickey, ER-8.2, GTN, w/o encl.
Lehman, ER-65, GTN, w/o encl.
Goldman, OM, w/o encl.
Crawford, AMLM, w/o encl.
Silbergleid, OCC, w/o encl.
Prouty, OCC, w/o encl.
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June 20, 1991

Mr. Andrew E. Mravca
Area Manager
Department of Energy
Batavia Area QOffice
P.0O. Box 2000

Batavia, Illinois 60510

Dear Mr. Mravca:

Reference is made to your letter of March 5, 1991 to former
Director Mark Frech concerning your agency’s proposed ccistruction
of a 150 GeV proton synchrotron at the Fermi National Accelerator
Laboratory (FERMILAB) in Batavia, Illinois.

The Department’s Natural Heritage Databas= has been reviewed to
insure that the proposed activity will not adversely affect
Illinois threatened/e.ndangered species or identified natural areas.
The following species occurrences have been recorded on the
FERMILAB property:

T39N,- R9E, Sec.l17 - Upland sandpipers were recorded in this area
in June and July, 1988.

T39N, RY9E, Sec.18 - The threatened sedge Carex atherodes occurs
in Machesney Marsh, just outside the FERMILAB property.

T33N, RSE, Sec.30 - Both Carex atherodes and the upland
sandpiper have been reported in this section.

T39N, RBE, Sec.24 - A loggerhead shrike nest was recorded in
this section in 1989.

T39N, RBE, Sec.36 - The great blue heron rookery discussed in
your agency’s project description is located in this section.
The rookery was first reported in 1985 and contained 12 nests.
The number of nests has been increasing, and the most recent
report (1989) indicated that 40 nests were present. A brown
Crééper nest was also recorded in this section, near the
rookery, in 1989.

Only the occurrences reported in Section 36 (i.e. the heron rookery
and possible brown creeper nests) appear to be in the area that
will be directly affected by the injector project. My staff has
reviewed the recommendations contained within the project
description for protection of the heron rookery during



construction, and we wish to offer the following questions and
observations:

: Section V.3. of the project report indicates that an
experienced ornithologist was hired to make recommendations
concerning the rookery and other nesting sites in the area. Wwe

would appreciate knowing this individual’s name and
qualifications.
2 Item V.3.a. states that the proximity of construction

activity will be "limited" during the heron nesting season and
goés on to suggest that there will be a seasonal ban on
constructicn near the rookery. We would like to know more fully
what the proposed construction limitations will entail.

5 0 Item V.3.b. discusses construction activity at various
distances from tha rookery. We are concerned that human
activity in the area near the rookery may be more of a
disturbance to the birds than will be indicated by noise level
monitoring.

4. Item V.3.c. mentions the removal and "relocation" of trees.
Are the trees to be removed small enough that they can actually
be relocated, or will they be replaced with new plantings?

5. Item V.3.d. states that water flow in the vicinity of the
rookery will be more controlled after construction is complete
and that this will ensure habitat quality. However, since the
herons have used the rookery for at least six years, the habitat
quality may already be optimal for their needs. 1Is there any
assurance that water control will maintain or enhance conditions
for the birds?

Great blue herons are, of course, not an endangered or threatened
sSpecies, but their rookeries are sensitive and important sites.
The Department acknowledges the emphasis that has been given to
protection of the rookery in your planning efforts to date, and we
would welcome the opportunity to discuss the points above with your
ornithologist. Careful protection of the rookery should also
maintain habitat for the brown Creeper.

We appreciate the opportunity to review your agency’s plans for
the main injector, and we look forward to future coordination
regarding both the rookery and wetland mitigation planning. Please
contact Richard Lutz of my staff at 217/782-3715 if we may be of
further assistance.

Sincerely,

o Vi awmie,

-
Brent Manninélft
Director

BM:RWS:ts
€c: COE (Rogner)
USFWS (Bade)



MAR 5 1991

Mr. Mark Frech

Director

Illinois Department of Conservation
524 South Second Lincecln Tower Plaza
Springfield, IL 62701-1787

Dear Mr. Frech:

The U. S. Department of Energy proposes to construct a 150 GeV proton
synchrotron, the Fermilab Main Injector at the Fermi National
Accelerator Laboratory (FERMILAB) in Batavia, IL. Please find enclosed
a description of the Fermilab Main Injector project along with the
wetlands and floodplains maps.

Pursuant to the Fish and Wildlife Coordination Act, it is our intention
to initiate informal consultation with your office and the U.S. Fish and
Wildlife Service before beginning construction of the proposed Main
Injector at the Fermi National Accelerator Laboratory in Batavia,
Illincis. As you will note in the attached description of the proposed
project and the affected environment, the project will temporarily
affect the flow of Indian Creek during its construction and reguire the
filling of approximately six acres of wetland. The proposed work is
reported in the pending Section 404 Nationwide 26 Joint Permit
Application that was submitted to the U.S. Army Corps of Engineers, the
Illinois Department of Transportation/Division of Water Resources, and
the Illinois Environmental Protection Agency in September 1990.

As you perhaps remember, your office was consulted during the site study
for the Illinois site for the Superconducting Super Collider (SSC). At
the time areas that would be affected were somewhat uncertain. Now the
Fermilab Main Injector project, which only involves a very small portion
of the SSC site, is developed to an extent that a more meaningful
evaluation can be undertaken.

If you or your staff have any gquestions or would like to have a tour of
the site, please contact Norm Hansen of my staff at (708)840-3281.

Sincerely,

mstme*@w@ B'l}h
roagrRar=t Ry DAL A,
CNDDEW I HRAVEA

Andrew E. Mravca
Area Manager

Enclosures:
As stated

cc: Mr. John Rogner, w/o encl.
Mr. Richard Nelson, w/o encl.

bc: S. Holmes, Fermilab, w/o encl.
J. Peoples, Fermilab, w/o encl.
D. Theriot, Fermilab, w/o encl.
D. Cossairt, Fermilab, w/o encl.
N. Hansen, BRO, w/o encl.
M. Flannigan, ESED, w/o encl.
J. Nelsen, ESHD, w/encl.
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Mr. William Wheeler b

State Historical Preservation Officer % e,
Illinois Historic Preservation Agency iﬁagcas £
0ld State Capitol Building )
Springfield, Illinois 62701

NO ErFECT FOR THE FERMILAB MAIN

With reference to my letter to your office dated March 15, 1881, same

subject, the Department of Energy proposed to construct a 150 GeV protoer

synchrotron (Main Injector) at Fermi National Accelerator Labeoratory

(Fermilab). All the proposed project activities will be restricted to

approximately 135 acres cf the forest and vacant grassland in the south

west corner of the lab site.

The Fermilab Main Injector project is in an area where there are threes

prehistorical sites and Zfive ccllector finds locakted within the proposed

project area according to the "Report on the Wooded Areas Survey, Gazebo

Site Testing, Collector Interviews, and Review of Prehistoric Site

Status and Location at Fermi National Accelerator Laboratory”™ which wues

prepared by Rochelle Lurie, Micdwest Archaeological Resesarch Service,

Inc., (MARS, Inc.). This report was submitted to your office on

April 23, 1591.

1 Three propcsed prehistorical archaeological sites (Tadpeole,
Lorenz, &nd Picneer) have been identified in the vicinity of the
onstruction. As discussed in the March 15, 19§61, correspendence
to your cffice, our plan is to leave the sites undisturbed znd ta
excluce them from the compensatory wetland and floed plain areas.
The sites 1 be protected by fencing during construction and the
fencing wi Ze removed after construction.

2 Five collector finds (2, 3, 13, 15, and 16) would be impacted by
constructicon
Collector find ntation was submitted to your office in
1989. Your de a determiraticn of ineligibility on
Nevember 6, 1 under Section 106 of the Naticnal Historic

Preservation

b

Collector find 16 documentation was submitted to your office or
March 15, 1851, and your office is currently reviewing the
documentaticn.

-

For collector finds 2, 3, and 15, please find documentation of
that survey and subsequent testing in the attached report,

Pedestrian Survey of Three Collector Find Locations on Fermi
National Accelerator Laboratory, Batavia, Illinois," prepared for
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us by consultant archaeclogist from MARS, Inc., dated June 4,
1991. Based upon their findings, an Illinois Archaeological
Survey (IAS) form has been filed with your office for collector
find 15. No new sites were defined in the area of collector finds
2 and 3; and MARS, Inc. recommended no further archaeological
wOrk.

Pursuant to Section 106 of the National Historic Preservation Act of
1966, as amended, and its implementing regulation 36 CFR 800, the
Department has determined that the proposed project would have no effect
on historical properties listed on or eligible for the NRHP. The DOZ
plan, for protecting the three potential prehistoric sites, as outlined
above; MARS Inc. report on cellector find 16 was submitted to your
office on March 15, 13991; and the MARS Inc. report on collector finds 2,
3, and 15 is provided for your review and comment.

If you or your staf

aff have any questions, please contact Norm Hansen of
my staff (708) 840-3281.

Andrew E. Mravca
Area Manager

Enclosure:
6/4/91 Report by Midwest Archaeological
Research Services, Inc.

cc: Paula Cross, Staff Archaeologist, w/encl.
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Admiral James D. Watkins
Secretary of Enercy

1000 Independsnce Avenue SW
Washington, DC 20585

Dear Secretary Watkins:

The State of Illinocis has carefully reviewed the draft
"Environmental Assessment” (received March 27, 1851) and the
draft "Floodplain/Wetlands Assessment (March 1391 Revision)"
for the Proposed Fermilab Upgrade Main Injector Project.
Taken together, these documents support the issuance of the
“rinding of No Significant Impact" by your department without
a full Environmental Impact Statement on the project.

The proposed construction site is one cf the mest studied
areas in the United States. Employees of our state scientific
surveys have continucusly conducted environmental research at
this site since the late sixties, when the original location

or Fermilab was chosen. As the SSC site for Illinois,
Fermllab has undergone extensive biological, geolcgical,
hydrological, social and economic examination which was
documented in the Illincis SSC Proposal.

We are confident that through these detailed studies over
two cdecades, we have developed a thorough knowledge of the
Fermilab site. As a resul:t, we believe that the Environmental
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Assessment has examined all significant envircnmental issues
and is adequate to support a Finding of No 8ic..ificant Impact
in the absence of & full Environmental Impect Statement. We
urge you to make such a finding.

Sincerel

Y.
Jim Erilgar(_Q/(Kl/\k

GOVERNOR

cc: Henson Moore
"John Peoples
James F, Decker
Paul L. Ziemer
John S§. Moore



APPENDIX B
FERMILAB ADJOINING AND POTENTIALLY AFFECTED
PROPERTY OWNERS



Joseph & Mary Lorenz
719 Batavia Avenue
Batavia, lllinois 60510

Kurt & Debra Harper
45009 Downen Road
Batavia, lllinois 60510

LaSalle National Bank
Trust #10-22780-09
135 S. LaSalle Street
Chicago, lllinois 60603

Dale & Carolyn McBride
1308 Cherry Drive
Batavia, lllinois 60510

Robert & Jasmina Sheehan
1300 Cherry Drive
Batavia, lllinocis 60510

Keith & Nancy Getz
1248 Hillsboro Drive
Batavia, lllinois 60510

Michael & Laurie O'Neill
1234 Hillsboro
Batavia, lllinois 60510

John & Laura Carr
1218 Hillsboro Drive
Batavia, lllinois 60510

Joseph & Margaret Fidler
R.F.D.#2
Maple Park, lllinois 60151

Patrick Conroy
33W2a31 Butterfield Road
Batavia, lllinois 60151

Amoco Oil Company
P.O.Box 3428
Oak Brook, lllinois 60521

Michael & Bridget Carper
1232 Giese Road
Batavia, lllinois 60510

American National Bank of
Lansing - Trust #2040-386
3115 Ridge Road

Lansing, lllinois 60438

APPENDIX B

Fermi National Accelerator Laboratory
Adjoining and Potentially Affected Property Owners

John & Anna Roth
35015 Wagner Road
Batavia, lllincis 60510

Jonathan Wenberg
218 Hamlet Street
Batavia, lllinois 60510

Aurora National Bank #3980
2 South Broadway
Aurora, lllinois 60807

Arthur & Diane Blodgett
1312 Cherry Drive
Batavia, lllinois 60510

Jack & Julie Welbourne
1304 Cherry Drive
Batavia, lllinois 60510

Michael & Diane Jones
1256 Hillsboro Drive
Batavia, lllinois 60510

Michael & Donna Thurow
1242 Hillsboro Drive
Batavia, lllinois 60510

Brian & Margaret Creed
1226 Hillsboro Drive
Batavia, lllinois 60510

Russ & Cathy Martin
34W024 Butterfield Road
Batavia, lllincis 60510

Bert & Florine Martin
34W005 Butterfield Road
Batavia, lllinois 60161

William & Mary Collins
2 Wildwood Drive
Oswego, lllinois 680543

Bill & Barbara Hepola
1308 Giese Road
Batavia, lllinois 60510

Joseph & Phyllis Tolian
1224 Giese Road
Batavia, lllinois 60510

Aurora National Bank Trust #1219
2 South Broadway
Aurora, lllinois 60507

Butterfield Freewill Baptist Church
P.O.Box 981
Auroraz, lllincis 60507

George & Gloria Wilmes
1382 Garden Court
Batavia, lllinois 60410

State Bank of Countryside #89-527
6724 Joliet Road
Countryside, lllincis 60425

Kane County Forest Preserve
719 Batavia Avenue
Geneva, lllinois 60134

Continental Homes of Chicago, Inc.
Batavia, lllincis 60510

First National Bank of Batavia
Trust #672

1348 Giese Road

Batavia, lllinois 60510

Lenz & Lisa Bradley
1340 Giese Road
Batavia, lllinocis 60510

Ronald & Carolyn Knapik
1332 Giese Road
Batavia, lllinois 60510

Robert & Patricia McNamara
1324 Giese Road
Batavia, lllincis 60510

Robert & Lianne O'Keefe
1316 Giese Road
Batavia, lllinois 60510

Sammy & Kari Goe
1240 Giese Road
Batavia, lllinois 60510

Robert & John Dante
128 Woodland Hills Road
Batavia, lllinois 60510

This is a list of the property owners, in the vicinity of the project area, that border Fermilab property. The adjoining property owner
list was determined by Sidwell Plat Maps and PIN numbers. The plat maps are available at the Tax Assessor's Office, Batavia,
lllinois.

April 13, 1992 1 FMI EA - PROPERTY OWNERS



APPENDIX C
MITIGATION ACTION PLAN
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FMI MITIGATION ACTION PLAN
1.0 INTRODUCTION

1.1 Purpose of the Mitigation Action Plan (MAP) for the Fermilab Main
Injector (FMI)

In February 1990, the Secretary of Energy issued Notice 15-90 (SEN-15). The
intent of SEN-15 is to strengthen the National Environmental Policy Act (NEPA) process
within the U.S. Department of Energy (DOE). One of its new requirements is that a MAP
must be prepared for any Environmental Assessment (EA) whose Finding of No
Significant Impact (FONSI) was predicated on the use of mitigative actions.

As indicated in SEN-15, the MAP is essentially an internal DOE management
document. It has three major purposes:

1. To catalog the mitigation as indicated in the EA upon which the mitigated FONSI
was predicated;
2. To specify responsibility for the actions that will be taken to mitigate the

consequences cataloged; and

3. To describe the process to be employed to ensure implementation of the required
actions by the appropriate parties.

The DOE has overall responsibility to see that the environmental consequences
assessed in the EA are mitigated as specified. The DOE will meet its responsibility for
development and documentation of the mitigations through the appropriate parties,
depending upon the particular environmental topic area and the specific mitigation action in
question. For the purposes of this MAP, these responsible parties are as follows:

DOE: The Batavia Area Office-Chicago; Office of Chief Council-Chicago;
Environment, Safety and Health Division-Chicago; Energy Research-8;
Environment, Safety and Health-25;

Fermilab: The Fermilab Management and Operating contractor--Universities
Research Association (URA); and

Fluor-Daniel, Inc.: The Architect-Engineer (A/E) entity contracted to undertake
conventional facility design.

In this MAP, the responsibilities of these parties are set forth in a primary
responsibility matrix. There are four areas of responsibility identified in this matrix. They
are defined below.

Mitigation Development--the design of the mitigative action, which includes
the what, how, when, and where of the mitigative action to be taken. The design of the
mitigative action will be furnished to the A/E for incorporation into Title 2 drawing,
specification, and contract documents. The Title 2 review will insure compliance with these
requirements.

April 13, 1992 FMI EA - MAP



Mitigation Implementation--the actual implementation of the mitigative
action. The party with primary responsibility here is the one who has control over the
project design and implementation.

Mitigation Monitoring, Implementation and Reporting--the act of
ensuring and reporting that a mitigative action was in fact accomplished in accordance with
the mitigation plan. This includes the collection of activities that will be conducted to
determine if the mitigative action is performing as intended (i.e., is it producing the desired
results or level of environmental impact mitigation) and, if it is not, to help in determining
what alternative actions should be taken.

Fermilab will utilize the annual Fermilab Site Environmental Report (SER),
prepared in response to the requirements of DOE Order 5440.1D 6.A(21), as the principal
vehicle for reporting progress made in implementing the provisions of the MAP. The SER
will summarize information on all mitigative actions taken during the reporting period it
covers, describe the environmental monitoring data collected, and summarize the mitigative
actions projected to be implemented during the next reporting period. Thus, all of the
responsible parties mentioned above will be asked to provide contributions to the SER.
Any separate mitigation action report requested by DOE would be prepared by Fermilab on
an ad hoc basis.

The environmental consequences projected in the EA were based upon modelling
and environmental assessments. While these efforts can predict potential consequences,
monitoring is necessary to validate the extent and degree of an environmental consequence
requiring mitigation. Therefore, monitoring forms the framework upon which mitigative
action for any environmental consequence areas is based. The monitoring efforts will be
designed to answer the following questions:

1. Is the FMI project creating negative environmental consequences that were not
projected in the EA or the FONSI?

2. Is the mitigative action indicated in the EA and the FONSI the most appropriate
action to implement? If not, a revised action will be developed.

3. Have previously identified and validated mitigative actions been implemented? If
not, the reason why will be determined and corrective action taken.

4. Have implemented mitigative actions produced the desired results? If not,
revisions thereto will be adopted to produce the required mitigation.

Mitigation Verification and Performance Auditing--the act of auditing all
aspects of a mitigative action to ascertain the state of compliance with requirements and to
ensure that DOE commitments are honored.

1:2 Related Documents

It should be pointed out that some mitigative actions are not fully addressed in the
MAP because they have already been accomplished. An example is the change in the design
of the project to minimize the area of wetland that would be altered as described in both the
EA and the Floodplain/Wetland Assessment. Since this action as well as other already
accomplished tasks are described in the EA and Floodplain/Wetland Assessment, they are
not repeated here in detail.

April 13, 1992 FMI EA - MAP



In April 1990 Fermilab issued Revision 2.3 of the FMI Conceptual Design Report
(FMI-CDR Rev. 2.3). The FMI-CDR Rev. 2.3 is the baseline document for the design
characteristics of the machine and its support facilities. In March 1991 an addendum was
issued which updated the CDR to serve as the basis for conventional facility designs to be
carried out by the A/E firm of Fluor-Daniel.

In June 1991, the U.S. Army Corps of Engineers (COE) issued an authorization
pursuant to Section 404 of the Clean Water Act for FMI construction in wetland areas.
Pursuant to Special Condition 4 of the nationwide 26 authorization, a mitigation plan,
including an implementation plan and schedule of completion, a re-vegetation plan, a five
year management and monitoring plan, a detailed grading plan and an erosion control plan
will be submitted to the COE for approval prior to construction.

This MAP provides the basis for translating the environmental actions analyzed in
the EA and the FONSI into specific mitigative actions. Details of actions as applied to actual
field and design conditions will be specified in the Title 2 design document.

2.0 THE PROPOSED ACTION AS RELATED TO MITIGATIONS

The resources of concern during FMI construction are the floodplain of Indian
Creek, the wetlands adjacent to that creek, and migratory birds.

2.1 Floodplain of Indian Creek (EA Sections 2.1.4, 3.8.1 and 4.1.3.1)

The EA and Floodplain/Wetland Assessment detail the actions that will be
undertaken to minimize the disturbance to the Indian Creek watershed. During FMI
construction, Indian Creek will be temporarily diverted to keep construction areas dry.
Normal water levels will be restored when construction work in the Indian Creek area is
completed.

Compensatory storage calculations indicate that 29 acre-feet of storage is needed
to compensate for the construction of the FMI within the floodplain. This storage will be
provided on 12 acres within the FMI, which would be completed during the initial phases
of FMI construction. Most of the flows associated with a storm larger than a 10-year storm
event will be diverted around the FMI into and through the northern and southern cooling
ponds using a passive overflow system. Thus, the cooling ponds will provide a temporary
retention of the large flows. The remainder of the flood flow will be routed to the FMI
infield to maintain normal flows and retention conditions. Because the floodplain mitigation
area will be completed during the initial phases of construction, there will be no reduction
in the retention capacity of the Indian Creek drainage basin.

The EA and Floodplain/Wetland Assessment outline the engineering studies that
were performed to prevent any detrimental effects to upstream and downstream areas and to
ensure that the existing 100-year flow of Indian Creek will be maintained.

2.2 Wetlands (EA Sections 3.8.3 and 4.1.3.2)

The mitigation plan for the wetlands that will be affected by FMI construction
complies with the requirements of NEPA and Section 404 of the Clean Water Act. As
discussed in more detail in the EA and Floodplain/Wetland Assessment, the mitigation plan
includes avoidance of alterations, minimization of alterations, rectification of alterations,
and compensation for the disturbances through replacement.
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The total amount of wetlands impacted by direct fill activities will be
approximately 7.14 acres. Of these 7.14 acres, 1.14 acres will be excavated to
accommodate cooling pond designs. Another 0.30 acres will be temporary fill so the total
direct fill activities will impact approximately 5.70 acres. The mitigation design
incorporates 8.60 new acres of wetland. This proposed mitigation ratio is more than 1.5 to
1.8

The mitigation concept incorporates the existing soil and hydrology characteristics
in the selection of the proposed mitigation site. The proposed mitigation site is a recently
farmed area that supports hydric soils. This area has water and available seed source. The
area will be graded to match the grade of the adjacent wetland to ensure sufficient
hydrology is obtained for wetland establishment and success.

The soil removed from the disturbed wetlands would be utilized in the mitigation
area and thus provide a soil seedbank for the created wetland area. At the request of the
COE, the mitigation area will consist of approximately 2.30 acres of interspersed sedge
communities and the remainder of the area, 6.30 acres, will have some planting of 6' - &'
tall saplings, consisting of silver maple, Acer saccharinum, and other species such as box
elder, Acer negundo, and green ash, Fraxinus americana, that are found in surrounding
wetlands. These trees will be transplanted from impacted areas or bought in order to
accelerate the revegetation of the mitigation area. The plants of the sedge meadow areas will
include swamp sedge, Carex muskingumensis, which is currently found at the Fermilab
site. Other commercially available sedges that are native to Kane County and inhabit sedge
meadows to floodplain forests that may be planted include the following species: Carex
stipata, Carex convoluta, Carex cristartella, Carex rosea, and Carex grayii. Some blue flag
iris, Iris virginica shrevei and river bulrush, Scirpus fluviatilis also may be planted near the
stream.

A detailed plan will be submitted to the COE concurrent with the final
construction documents. Any appropriate comments or recommendations of the Illinois
Department of Transportation/Division of Water Resources (IDOT/DWR) in connection
with its final review of the Section 404 permit will be coordinated with DOE and Fermilab,
and incorporated by the A/E into the final mitigation plan.

The management of the wetland mitigation site will include the replanting of
unsuccessful areas and removal of all litter and debris from the site. A snowfence will be
placed around the mitigation area immediately after the planting/seeding of the area to deter
human and animal disturbance during the most sensitive period of establishment.
Additionally, proper erosion practices will be followed throughout the entire construction
phase of the project.

The subject wetland will primarily be managed for species diversity and wildlife
value. Volunteer cattail (Typha spp.) will be removed manually from the wetland. Purple
loosestrife (Lythrum salicaria) and other aggressive nuisance species will be controlled by
application of specific chemicals or manual removal. The use of herbicides will be avoided
to the greatest extent possible but may be used if other control measures are unsuccessful.
To further discourage Typha spp. growth and other undesirable species the placement of
fertilizer in or near the wetlands will be avoided to the greatest extent possible. For the trees
planted, fertilizer spikes will be used. Additionally, only plugs will be placed and natural
re-vegetation will occur to avoid any contamination from seed mixtures that can contain
unwanted nuisance species.

_The wetland mitigation site, located on the laboratory property, will be monitored
for a period of five years as prescribed in special permit condition number 4 of the Section
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404 permit. The monitoring program will entail specific floristic and avi-fauna studies as
detailed in the Wetland Monitoring Plan. Management objectives will be determined from
the conclusions of wetland monitoring results. Monitoring activities are scheduled to occur
the first, third and fifth years following the seeding and planting of the area. The
preliminary performance criteria for the mitigation site will be 60% surface cover by the
second year and 75% cover after three years.

The overall beneficial values and the quality of the existing wetlands will not be
significantly affected by construction of the proposed project and the direct fill of 5.70
acres because of the mitigative measures taken. Over time the mitigation should compensate
for any significant loss of wetland function due to direct fill.

Disturbances to the wetland areas were further minimized by the drainage
structures designed to pass water through and under the shielding berms, road beds, and
ponds. These structures will maintain the normal surface water flow through the interior of
the FML

When construction is conducted in sensitive wetland areas, the wetland
disturbance will be minimized by maintaining construction equipment on floating mats,
thereby reducing the amount of soil compaction. Temporary wetland disturbances due to
increased erosion, sedimentation, and turbidity from construction activities will be
minimized by implementing a soil erosion control plan. To further lessen the vegetation
disturbances, clearing for construction purposes will be restricted to only essential
clearings.

Wetland areas disturbed by construction activities but not directly filled will be
revegetated as soon as practicable and new vegetation will be monitored. Areas of
temporary fill, for construction purposes, will be excavated to the original grade and
restored to preconstruction condition. DOE will maintain the existing watershed
characteristics within the project site and the surrounding areas. These actions should
rectify any temporary wetland disturbances.

2.3 Migratory Birds (EA Section 4.1.7.1)

A great blue heron rookery was discovered in 1985 in an area inside the
proposed FMI ring. Herons are protected under the Migratory Bird Treaty Act, which
prohibits actions that could harm birds, eggs, or young. In 1991, the herons nested near
the center of the Main Ring. If the herons return to the area inside the Main Ring, there
would be no restriction on FMI construction inasmuch as the herons would be at least
1.0 km from the construction site and would not be located in any sensitive areas.
Although the herons failed to return to the area inside the proposed FMI ring in 1991,
precautions will be taken so that the nesting herons would not be driven away by noise or
other effects of FMI construction or operation in the event herons would use the area as a
rookery during FMI construction or operation.

The rookery area will be protected from construction equipment, and the trees that
served as the nesting sites for the heron will be preserved. To ensure that FMI construction
or operation would not adversely affect the heron rookery, an omithologist was employed
to prepare recommendations and precautions for its protection. These recommendations and
})rccautions, which will ensure no violation of the Migratory Bird Treaty Act, are as

ollows:

1. DOE will limit proximity of construction activities to the heron rookery during the
heron nesting season. The nesting season is known to vary from year to year, for
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instance in 1990 the last nestling was gone by July 12. Construction contracts
will include flexible start and stop dates, which will be coordinated with the
ornithologist.

Z. The heron rookery would also be protected from excessive construction related
noise impacts. It should be possible to construct the FMI while adhering to the
recommended low noise requirements. Land within approximately 150 meters of
the heron rookery has been farmed with the heron in residence, and during June
1990 core drilling took place within 500 meters of the nesting heron without
disturbance. The latter activity was coordinated with the ornithologist. Temporary

construction noise impacts to wetland fauna, especially the great blue heron,
would be minimized by restricting or prohibiting construction in certain areas near
the heron rookery during the nesting season, and the use of proper muffler
systems on the construction equipment. In 1991, data on noise tolerance levels
will be collected using a 1/3 octave-band sound-power meter to establish
background levels. This data will be used to further define acceptable construction
activity noise level.

DOE will establish a disturbance-free buffer zone following construction of the
FMI. The establishment of this zone would be based on sound meter data and
would be coordinated with the ornithologist.

3. The clearing through the wooded wetlands at the downstream end of Indian Creek
has been reduced to approximately 125' wide in response to the ornithologist's
recommendation. Clearing would be accomplished to the extent practicable by
relocating trees into the area between the proposed FMI and the Prairie Path to
improve the shielding between the path and the heron rookery. In addition, the
mitigated wetland adjacent to Indian Creek would have trees planted in order to
provide additional protection to the heron rookery.

4. The water flow through the heron rookery would also be maintained to avoid any
changes in the existing characteristics of the areas. The water flow, which varies
seasonally, in the general area around the heron rookery would be much more
controlled after FMI construction than it is now. This will ensure the best possible
conditions for the quality of the site as heron habitat. Construction will also
coincide with low flows to insure minimal impact on the benthic fauna and fish.

< Protection of the heron would also provide protection of habitat for numerous
other organisms, including insects, amphibians and reptiles, other bird species
and mammals, thereby improving biodiversity of the habitat.

Construction of the FMI and associated structures would help to improve the bio-
diversity of the area in two principal ways. First, the great blue heron rookery site
inside the proposed FMI ring (no longer currently in use because the birds moved
to a new location within the Main Ring) exists on property that appears to have
been flooded some time in the comparatively recent past. Because of the water-
logged soils, many trees have already died, and many more may do so in the
future. Even though the construction plans for the FMI include passive water
level control, it would also be possible to control water levels thereby increasing
the longevity of the trees in the site. Thus, the plant species negatively affected by
the flooding and water-logged soils would have the opportunity to increase in
population size or to recolonize the area (either through the seedbank or from
dispersal from nearby sites). And concomitantly, the various animals, including
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both invertebrates and vertebrates, that use these plant species should benefit as
well.

Second, while the Fermilab property is kept under close inspection by security
personnel, nonetheless, from time to time, problems with poachers and other
(more benign) intruders have been experienced. The impact of such intrusions on
the bio-diversity of the area is impossible to quantify precisely, but it can be
assumed that such intrusions have a negative rather than a positive effect.
Construction of the injector ring will increase the security of this site, reducing all
intrusions into the area virtually none. This greater security will have positive
effects on the bio-diversity of the site.

6. An ornithologist would monitor the heron rookery on a regular basis for 5 years
to a) ensure that the FMI operations are consistent with the continued well-being
of the heron rookery, b) determine number of herons breeding and relative
reproductive success, and c) assess future management options, such as
construction of artificial nests.

7. Very limited access to the center of the FMI after completion of construction will
assure a higher degree of protection for the heron rookery than currently exists,
especially protection from vandalism and poachers.

FMI CONSTRUCTION ACTIVITIES AS RELATED TO MITIGATIONS
PRIMARY RESPONSIBILITY MATRIX*

Mitigation Mitigation Mitigation Mitigation Mitigation
Action Development | Implementation Monitoring, Verification &
Implementation Performance
& Reporting Audit
2.1 Floodplain AJE Fermilab Fermilab DOE
of Indian Creek IDOT/DWR CH-BAO;
EH-24; ER-22
2.2 Wetlands A/E Fermilab Fermilab DOE
U.S. COE CH-BAO;
EH-24; ER-22
2.3 Migratory A/E Fermilab Fermilab DOE
Birds Ornithologist CH-BAO;
EH-24; ER-22
*Schedule under development.
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